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1.  MANAGEMENT 

Competition 

Coal-Slurry  Burning  Demonstration  Ups  Coal's  East  Coast 
Prospects.  Chem.  Eng.  68,  45  (1961)  Nov.  27. 

A  major  step  forward  in  utilization  of  coal,  and  a  poten¬ 
tial  strengthening  of  coal's  position  as  a  fuel  in  the 
Eastern  utility  market,  was  demonstrated  when  a  slurry, 
representative  of  material  to  be  pipelined  from  the 
Pennsylvania  coal  fields,  was  burned  directly  in  a  steam 
boiler  without  auxiliary  fuel.  Previously  coal  slurry 
had  to  he  dewatered  and  dried  before  it  was  burned. 
Now  it  can  be  handled  as  a  liquid,  up  to  the  time  of 
combustion.  Transportation  of  coal  slurry  has  been 
proved  feasible  by  Consolidated  Coal  Co.'s  108  mi  line 
from  Cadiz  to  Cleveland,  Ohio,  which  has  transported 
over  5  million  tons  of  coal  since  startup  four  years  ago. 

Incentive  Gas  Pricing— 4:  Producers  Say  Their  Approach 
Guards  Public  Interest.  H.  Ralph.  Oil  Gas  J.  59,  72 
(1961)  Nov.  27  (2  pp.) 

The  incentive-price  method  of  regulating  the  field  price 
of  natural  gas  is  in  the  public  interest  because  it  can 
keep  consumer  prices  from  rising  unduly  in  the  future 
and  may  even  reduce  them.  This  theme  was  explained 
in  detail  by  a  group  of  producer  witnesses  at  the  Federal 
Power  Commission's  first  area  pricing  hearing,  dealing 
with  the  Permian  basin,  in  Washington.  A  sufficient 
gas  supply  to  achieve  the  desired  reserves  is  not  available 
at  present.  The  current  reserves-production  ratio  is 
about  20  to  1,  which  the  experts  consider  about  the 
minimum  for  safety. 

Transportation  of  Electrical  Energy  vs.  Transportation  of 
Fuel.  W.  E.  Hopkins.  Combustion  33,  30  (1961)  Nov. 

(6  pp.) 

Normally  the  largest  single  item  of  expense  associated 
with  power  generation  consists  of  charges  for  fuel. 
This  paper  reviews  factors  influencing  future  fuel  avail¬ 
ability  and  costs,  and  provides  comparative  costs  of 
other  energy  transmission  methods.  Application  of  these 
factors  to  existing  situations  indicates  areas  that  could 
benefit  from  the  use  of  alternative  energy  transmission 
concepts. 

Effects  of  Price  and  Availability  on  the  Future  United 
States  Energy  Market.  E.  F.  Eisemann,  Jr.  J.  Petrol. 
Tech.  13,  971  (1961)  Oct.  (5  pp.) 

This  paper  is  concerned  with  the  competition  between 
fuels  for  industrial  use  in  the  United  States.  Energy 
consumption  in  the  U.S.  is  allocated  between  industrial 
and  other  uses.  The  growth  of  each  utility  fuel  in  sev¬ 
eral  geographic  areas  in  investigated.  The  analysis  of 
these  areas  includes  the  study  of  the  relationship  be¬ 
tween  prices  where  fuels  are  in  competition;  i.e.  (1) 
on  the  Ea.st  Coast  where  price  competition  is  between 
oil  and  coal,  and  (2)  in  the  South  East  states  where 
the  competition  is  between  coal  and  gas. 

Customer  Service 

Start  Right— Stop  Service  Calls.  J.  Lee.  Gas  Heat  and 
Comfort  Cooling  12,  29  (1961)  Sept.  (5  pp.) 
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Pipeline  Construction  Costs 
1946-1961 


Data  from — How  Much  Do  Pipeline  Gathering 
Systems  Cost?  ....  Abstract,  p.  286 

The  principal  cause  of  excessive  complaints  is  improper 
or  incomplete  “new  start  and  inspect"  technique.  Studies 
have  been  made  on  ways  and  means  of  getting  the  new 
installation  off  to  a  good  start.  Although  these  tech¬ 
niques  cannot  be  applied  to  every  type  of  installation, 
most  styles  and  systems  benefit  from  them.  Here  are 
general  rules  to  use  in  checking  both  designed  and 
converted  equipment.  Special  techniques,  applying  either 
to  designed  only  or  converted  only  follow'  the  general. 

Foreign  Activities 

Deep  Drilling  in  Kazakhstan.  Petrol.  Times  65,  699 
(1961)  Nov.  3. 

The  drilling  of  a  7,000  m.  (23,000  ft)  well,  the  deep¬ 
est  in  Eurasia  was  started  recently  in  the  Caspian  De¬ 
pression  near  Lake  Aralsor  in  West  Kazakhstan.  It  will 
exceed  by  1200m  (3900  ft)  the  deepest  European  gas 
well  in  Italy. 

The  French  Gas  Industry  in  1960.  Gas  J.  308,  182 
(1961)  Nov.  1. 

The  overall  picture  of  the  French  Gas  Industry  as 
shown  in  the  recently  published  "Gaz  de  France,  Sta- 
tistiques  1960"  is  the  first  intimation  of  the  detailed 
structure  of  the  industry  and  its  organization.  Taken 
over  the  country  as  a  whole,  the  history  of  Gaz  de 
France  since  1947  has  been  one  of  consolidation  fol¬ 
lowed  by  unchecked  expansion.  Total  sales  have  in¬ 
creased  from  9.361  million  thermies*  in  1947  to  17.117 
million  thermies  in  1960,  a  rise  of  82%.  In  the  domes¬ 
tic  field,  sales  have  risen  53%,  and  to  commercial  and 
industrial  consumers  148%  and  242%  respectively. 
The  increase  in  actual  industrial  production  is  itself 
only  157%  above  the  1947  figure. 

*  Thermie — F-rench  unit  of  heat  =  3,968  Btu. 

The  Ga$  Industry  of  the  U.S.S.R.  A.  P.  Agishev.  J.  Inst. 
Gas  Eng.  I,  720  (1961)  Nov.  (13  pp.) 

In  the  past  two  years,  the  gas  industry  of  the  Soviet 
Union  has  been  developed  as  laid  down  in  the  directives 
of  the  Seven-year  Plan  for  the  Development  of  the 
U.S.S.R.  National  Economy  between  1959  and  1965. 


The  extraction  and  production  of  gas  is  to  increase  from 
1.052,000  MMCF  in  1958  to  5,300,000  MMCF  in 
1965.  The  past  two  years  have  been  years  of  consider¬ 
able  progress  in  the  comparatively  young  gas  industry, 
enabling  the  fuel  balance  to  be  substantially  improved: 
in  1960  the  specific  demand  for  gas  was  10.3% — almost 
double  the  1958  figure  of  5.5%.  In  1955  the  demand 
was  only  2.2%.  An  entirely  new  approach  has  been 
adopted  based  on  the  development  of  the  cheapest  and 
most  efficient  types  of  fuel — oil  and  gas.  The  proportion 
of  gas  used  is  to  increase  to  17.5%  by  1965.  According 
to  accepted  figures,  in  early  1961  gas  reserves  in  the 
U.S.S.R.  amounted  to:  recoverable,  70.6  trillion  CF; 
actually  prospected,  766.2  trillion  CF;  total  potential, 
21 1 8.6  trillion  CF. 

Natural  Gas  Discoveries  in  Italy.  Petroleum  24,  409 
( 1961 )  Nov.  (4  pp.) 

Important  new  discoveries  of  natural  gas  have  been 
made  in  Italy.  New  fields  have  been  found  in  north, 
central,  and  southern  Italy  and  some  of  them  are 
sufficiently  large  to  warrant  the  rosiest  hopes  of  eco¬ 
nomic  development  of  the  South.  The  total  ascertained 
reserves  of  the  new  fields  at  Vasto,  Ferrandina,  Pi- 
slicck.  and  Gagliano,  all  of  which  are  in  central  or 
southern  Italy,  amount  to  over  30,000  million  cu. 
meters  (1,059,420  MMCF)  of  methane. 

Natural  Gas  in  Czechoslovakia.  Energietechnik  292 
(July  1960)  4  pp.  From  J.  Ind.  du  Gaz  85,  464  (1961) 
(Oct.  French  text.) 

Natural  gas  plays  an  important  part  in  the  develop¬ 
ment  of  the  gas  industry  in  Czechoslovakia.  It  has 
been  proved  in  several  regions,  and  has  a  satisfactory 
composition — 88  to  93%  methane,  but  with  such  im¬ 
purities  as  hydrogen  sulfide.  Its  area  of  application  is 
large  with  distribution  directly  into  the  gas  mains  after 
treatment  in  deliquefaction  up  to  the  cracking  and 
other  appropriate  installations. 

Soviet  Oil  in  the  Free  World.  F.  Jordan.  Independent 
Petrol.  Monthly  32,  15  (1961)  Nov.  (4  pp.) 

After  an  absence  of  two  decades,  Russian  oil  has  re¬ 
entered  the  world  petroleum  trade  in  volume.  By  year- 
end  1960,  Russian  oil  exports  to  Free  World  markets 
averaged  about  450,000  bbl  d  and  constituted  the 
largest  item  in  Soviet  trade  with  Free  World  nations. 
Also  in  1960,  the  Soviet  Union  became  the  world's 
second  largest  producing  country,  second  only  to  the 
United  States.  The  Soviet's  7-year  plan  for  petroleum 
is  now  in  its  third  year,  and  is  on  schedule.  Observers 
believe  the  goals  for  1965,  the  seventh  year,  will  be 
reached  or  even  exceeded.  The  plan  calls  for  crude  oil 
production  of  4.8  million  bbb  d  in  1965. 

The  State  of  Exploration  and  Crude  Oil  Prospects  in 
Jordan.  F.  Bender.  Erdol  ii.  Kohle  14,  797  (1961)  Oct. 
(6  pp.  German  text.) 

Primarily  West-Jordan  is  considered  to  be  promising 
because  it  contains  a  thick  marine  stratigraphic  se¬ 
quence  including  source  and  reservoir  rocks,  a  deep 
trough  of  Jurassic  marine  deposition  and  favorable 
stratigraphic  and  structural  trap  possibilities.  The  cen¬ 


tral  portion  of  the  Rift  Valley  is  close  in  rank  to  the 
first  area,  particularly,  since  a  very  thick  rock  salt  body 
with  oil  shows  in  shaly  intercalations  has  been  proved. 
North  and  Northeast  Jordan  can  be  included  into 
areas  of  certain  petroleum  possibilities.  Relatively  thick 
marine  sediments,  increasing  toward  North  and  North¬ 
east,  facies  changes  to  continental  deposits  toward 
South,  and  favorable  structures  are  known  from  this 
region.  The  entire  Central  Eastern  and  Southern  Trans¬ 
jordan  offers  little  prospects,  because  the  relatively  thin 
stratigraphic  column  consists  chiefly  of  sandstones  of 
Nubian  facies. 

Information  Retrieval 

Facing  Up  to  a  Crisis  in  Patents.  Business  Week  No. 
1682,  143  (1961)  Nov.  25.  (3  pp.) 

The  chance  for  error  in  a  patent's  validity  multiplies 
as  the  technological  data  increases.  The  “search  load" 
of  the  125  yr  old  United  States  Patent  Office  is  climb¬ 
ing  in  geometric  ratios.  The  number  of  U.S.  patents 
rose  to  3  million  this  year,  up  from  2  million  in  1930. 
Foreign  patents  have  risen  faster,  now  totaling  over 
six  million.  Along  with  published  literature,  prior  art 
now  covers  acres  of  floor  space.  The  number  of  patent 
applications  to  be  processed  by  the  Patent  Office  is 
expected  to  reach  86,000  this  year  in  comparison  to 
84,000  in  1960;  however,  it  is  still  below  the  peak  of 
89,000  in  1930.  Since  1955,  government  experts  have 
been  studying  ways  of  mechanizing  the  search  system 
and  are  experimenting  with  electronic  storage,  infor¬ 
mation  retrieval  techniques  already  in  use,  evidently  do 
not  fill  the  needs  of  the  Patent  Office,  and  Office  of 
Research  and  Development  has  been  created  by  the 
department  to  cope  with  the  situation;  otherwise  the 
entire  system  could  bog  down  for  lack  of  sufficient 
man-power  to  do  the  necessary  searching. 

Public  Relations 

Where  Standards  Stand.  R.  V.  Hughson.  Chem.  Eng. 
68,  201  (1961)  Nov.  13.  (12  pp.) 

Chemical  industry  standards  can  be  broken  down,  gen¬ 
erally  into  two  groups — external  and  internal.  External 
standards  may  be  national  in  scope,  such  as  those  pub¬ 
lished  by  the  American  Standards  Assn.  (ASA);  in¬ 
dustry-wide,  like  those  of  the  American  Petroleum 
Institute;  or  something  set  up  by  a  single  company 
from  which  equipment  is  bought.  In  this  report,  ex¬ 
ternal  standards  are  examined  and  then  internal. 
Following  that  the  place  of  standards  are  considered 
for  foreign  countries  that  have  a  large  chemical 
industry. 

Research 

New  Uses  of  Gas  Through  Research.  M.  A.  Elliot.  An¬ 
nual  Meeting,  Independent  Natural  Gas  Assoc.  Hous¬ 
ton,  Texas.  Sept.  18-19,  1961.  36  (7  pp.) 

The  gas  industry  is  now  the  nation’s  second  largest 
energy-industry.  It  has  achieved  this  position  by  sup¬ 
plying  an  economical  form  of  energy  that  can  be 
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readily  distributed  and  that  is  adaptable  to  a  wide 
variety  of  industrial,  commercial,  and  residential  uses. 
The  industry  supports  an  extensive  cooperative  research 
program,  with  built-in  progress  and  expansion  features. 
Research  projects  are  now  under  way  which  are  laying 
the  foundation  for  new  uses  and  for  long  range  tech¬ 
nical  advances. 

Safety 

Alarm  Controls  for  Gasometers.  J.  K.  N.  Sharma.  7.  Sci. 
Ind.  Research  India  20D,  356  (1961)  Sept.  (2  pp.) 

The  details  of  the  design  and  construction  of  a  switch 
used  to  indicate  the  maximum  and  minimum  limits  to 
which  gasometers  may  be  used  are  given,  and  its  vari¬ 
ous  uses  are  discussed. 

Combustion  of  Gaseous  Effluents  from  Baked  Lithograph 
Coatings.  A.  Wallach,  Ind.  Gas  40,  13  (1961)  Nov. 
(2  pp.) 

The  waste  gaseous  effluents  from  baked  coating  opera¬ 
tions  are  a  concern  in  air  pollution  because  of  their 
odor  as  well  as  the  irritant  effects  of  the  aldehydes 
present.  Catalytic  combustion  of  such  waste  gases  at 
500  to  625°  F  is  supposed  to  result  in  an  effluent  con¬ 
taining  only  carbon  dioxide  and  water  vapor — free  of 
odor.  Ordinary  combustion  at  somewhat  higher  tem¬ 
peratures  is  supposed  to  do  the  same  thing.  An  oppor¬ 
tunity  recently  occurred  to  make  a  series  of  tests  deal¬ 
ing  with  the  effectiveness  of  high  temperature  incinera¬ 
tion  as  well  as  catalytic  combustion  in  controlling  the 
effluent  from  the  baking  of  lithographed  cans.  Data 
and  information  are  presented. 

How  Inert  Gases  Promote  Safety  in  Modern  Chemical 
Plants.  E.  J.  Funk,  Jr.  Ind.  Gas.  40,  (1961)  Nov.  (4  pp. 
This  paper  presents  a  review  of  essential  information 
regarding  purging  and  blanketing  operations,  with  fun¬ 
damental  data  on  generating  inert  gases  through  the 
burning  of  natural  gas. 

LP-Gas  Fires  and  Explosions.  NFPA  Staff  Study.  Nat. 
Fire  Protect.  Assoc.  Quarterly  55,  169  (1961)  Oct. 
(13  pp.) 

The  use  of  liquefied  petroleum  gases,  including  pro¬ 
pane,  butane,  and  various  mixtures,  has  expanded 
rapidly  since  the  early  1920's  until  presently  it  is  esti¬ 
mated  that  over  10  billion  gal.  will  be  used  in  the 
United  States  in  1961.  The  fire  and  explosion  experi¬ 
ence  with  liquefied  petroleum  gas  installations  has  been 
generally  favorable  in  relation  to  the  large  scale  use 
of  these  products.  Fires  and  explosions,  however,  have 
occurred  where  the  safeguards  outlined  in  the  NFPA 
standards  have  not  been  observed. 

Safety  Measures  for  Oil  Pipelines  in  Groundwater  Areas. 

G.  Einsel.  Erdol  it.  Kohle  14,  830  (1961)  Oct.  (6  pp.) 
Beginning  with  the  preparatory  stage,  every  pipeline 
company  in  Germany  should  take  into  consideration 
that  groundwater  is  the  main  source  of  supply  for 
drinking  water  that  must  be  protected  against  pollu¬ 
tion  by  oil.  In  order  to  obtain  the  highest  degree  of 


safety  in  the  groundwater  areas,  the  route  of  the  oil 
pipeline  should  be  marked  out  in  close  cooperation 
with  the  responsible  government  and  municipal  author¬ 
ities.  The  greatest  attention  should  be  paid  to  the 
selection  of  the  material  for  the  manufacture,  laying, 
and  testing  of  the  pipeline  as  well  as  to  the  selection 
of  the  control  instruments  and  safety  installation  for 
operation.  This  also  applies  to  the  continuous  inspec¬ 
tion  of  the  entire  route  of  the  pipeline  in  order  that 
leakages  be  prevented  or  discovered  immediately.  All 
this  could  be  done  by  modern  techniques,  and  a  de¬ 
scription  is  given  of  the  equipment  which  makes  it 
possible  to  measure  very  small  pressure  differences  be¬ 
tween  2  sections  of  pipeline  (up  to  10  km.  in  length), 
separated  by  valves,  and  so  to  determine  whether  there 
is  a  leak  or  not. 

16  Steps  to  a  Sound  Safety  Program.  C.  Homewood. 
Petrol.  Refiner  40,  331  (1961)  Nov.  (5  pp.) 

The  high  cost  of  accidents  demands  their  elimination. 
Accident  prevention,  just  like  any  other  job  requires 
management  attention.  When  it  receives  adequate  man¬ 
agement  attention,  and  is  part  of  the  processing  function, 
accidents  are  reduced — efficiency  improved.  Sixteen  key 
problem  areas  are  presented  in  the  safety  picture  that 
must  be  included  in  managements’  arrival  at  a  safety 
“philosophy”  before  rapid  progress  can  be  made. 


2.  ENERGY  SUPPLY  AND  ECONOMICS 

Coal 

Advent  of  Big  Coal  Pipeline  Nearer.  Oil  Gas  J.  59,  122 
(1961)  Nov.  13.  (2  pp.)  Liquid  Coal’s  Power  Play. 
Client.  Week.  89,  179  (1961)  Nov.  18.  (2  pp.) 

The  much  discussed  era  of  large  scale  coal  pipelining 
has  been  brought  a  giant  step  closer.  Two  years  ago 
a  20  to  30  in.  coal  slurry  pipeline  was  proposed  by 
Texas  Eastern  Transmission  Corp.  and  Consolidation 
Coal  Co.  Technical  advances  recently  disclosed  in  the 
infant  science  alter  the  economics  of  the  Si  00-million 
project  from  “attractive”  to  “compelling.”  Texas  East¬ 
ern  and  Consol  propose  a  joint  project  to  carry  coal 
from  West  Virginia  and  Pennsylvania  mines  to  power 
plants  on  the  East  Coast  from  Washington  to  New 
York. 

Where  Will  Coal  Fit  Into  1975'$  Energy  Picture?  Client. 
Eng.  68,  54  (1961)  Nov.  (2  pp.) 

Further  inroads  by  oil  and  natural  gas  are  expected  to 
reduce  coal’s  share  to  about  24%  of  total  energy  de¬ 
mand.  However,  growth  in  total  demand  should  boost 
coal  usage.  Calling  its  estimate  conservative,  the  U.S. 
Bureau  of  Mines  recently  forecast  demand  for  coal  at 
approximately  670  million  tons  in  1975.  Framing  the 
projection  is  a  total  energy  demand  of  about  670  trillion 
Btu,  equivalent  to  2.6  billion  tons  of  coal.  This  rep¬ 
resents  a  53%  increase  over  today’s  total  energy  de¬ 
mand  of  1.7  billion  tons  in  coal  equivalent. 
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Drilling 

Appalachian  Report-A  New  Look  at  an  Old  Province. 

J.  A.  Kornfeld.  H'orld  Oil  153,  110  (1961)  Nov. 

(3  pp.) 

The  Appalachian  story  reaches  geographically  along 
a  broad  front  from  NIedina  gas  field  development  in 
New  York  (where  exploratory  drilling  increased  60% 
last  year),  through  north-central  Pennsylvania,  into 
eastern  Ohio,  throughout  West  Virginia,  and  as  far 
south  as  eastern  Kentucky.  Not  only  have  new  explora¬ 
tion  and  drilling  methods  revived  interest  in  this  long- 
proven  region,  but  also  the  calculated  risk  of  many 
major  oil  companies  of  the  Southwest  coupled  with 
the  determination  of  the  region's  long  established  gas 
companies  to  meet  the  East's  rapidly-mounting  require¬ 
ments  for  natural  gas. 

Electricity 

Rapid  Increase  in  Size  and  Efficiency  of  Big  Generating 
Plants.  O.  Ely.  Public  Vtil.  Fortnightly  68,  766  (1961) 
Nov.  9.  (3  pp.) 

Since  1925  the  average  heat  rate  has  dropped  from 
25,175  to  10,701  Btu’s  and  the  pounds  of  coal  re¬ 
quired  to  produce  one  kilowatt  has  correspondingly 
dropped  from  two  pounds  to  less  than  0.9  lb.  The 
efficiency  of  the  largest  individual  generating  units  is 
considerably  above  the  U.S.  average,  and  a  new  unit 
at  the  Breed  plant  on  the  American  Electric  Power 
System  operated  in  1960  at  only  8,807  Btu's  per  kilo¬ 
watt-hour.  Over  the  past  decade  lists  have  been  com¬ 
piled  as  to  the  15  most  efficient  steam-generating  plants, 
based  on  operations  during  6  mos  or  more  of  each  yr. 
In  1950  there  were  only  two  plants  with  a  heat  rate 
less  than  10,000  Btu  kwhr.  Next  year  the  number 
increased  to  six;  in  1952  to  eight;  and  in  1953  to  sev¬ 
enteen.  By  1960  plants  operating  with  a  heat  rate 
below  9,500  and  one  plant  had  dropped  below  9,000. 

Energy  Sources 

Direct  Heat  Conversion  to  Electricity— and  the  Australian 
Gas  Industry.  A.  S.  Fitzpatrick.  Nat.  Gas  Bull.  25,  16 
(1961)  Aug.  (5  pp.) 

At  least  £50  million  ($140  million)  is  spent  annually 
on  research  and  development  for  thermoelectric  de¬ 
vices,  fuel  cells,  and  other  forms  of  converters.  World 
investors  obviously  expect  great  rewards.  As  a  sup¬ 
plier  of  high-grade  fuel,  the  gas  industry  in  every  coun¬ 
try  is  likely  to  be  profoundly  affected  by  the  successful 
outcome  of  present  research  and  development. 

External  Combustion  Motor  May  Come  Into  Its  Own. 

Chem.  Processing  24,  18  (1961) 

A  unique  engine,  invented  145  yr  ago  and  known  vari¬ 
ously  as  the  Stirling  engine,  regenerative  thermal  en¬ 
gine,  or  external  combustion  engine,  shows  signs  of 
coming  into  its  own.  Power  converters  using  solar  and 
nuclear  sources  has  revived  interest  in  the  Stirling 
engine.  Principal  drawbacks  to  the  engine  when  used 
with  fossil  fuels  are  that  the  heat  must  be  transferred 
from  the  outside  to  the  inside  of  the  engine  enclosure. 


and  that  creep  strength  of  engineering  materials  at 
elevated  temperature  limits  the  temperature  and 
pressure  which  can  be  used.  With  nuclear  and  solar 
sources  the  heat  can  be  introduced  directly  into  the 
engine. 

Nuclear  Fuels  Power  Up.  Chem.  Week.  89,  167  (1961) 
Nov.  18  (3  pp.) 

Whether  the  projected  growth  of  nuclear  power  out¬ 
put  materializes  depends  to  a  large  extent  on  the  devel¬ 
opment  of  improved  nuclear  fuels.  Keenly  aware  of 
the  need  for  better  fuels,  both  the  Atomic  Energy 
Commission  and  private  industry — which  sees  potential 
profits  in  the  business — are  pushing  research  programs 
on  nuclear  fuels. 

Fuel  Cells 

The  DSK  System  of  Fuel  Cell  Electrodes.  E.  W.  Justi  and 
A.  W.  Winsel.  J.  Electrochemical  Soc.  108,  1073 
(1961)  Nov.  (7  pp.) 

Double  skeleton  catalyst  (DSK)  electrodes  combine 
the  high  catalytic  activity  of  Raney  powder  catalysts 
with  the  mechanical  rigidity  and  electrical  conductiv¬ 
ity  of  bulk  metals.  They  consist  of  supporting  macro¬ 
skeleton  pressed  and  sintered  of  metal  grains  of  uni¬ 
form  size  and  Raney  catalyst  grains  embedded  in  its 
pores.  More  than  3000  samples  have  been  prepared 
and  the  following  parameters  have  been  investigated: 
composition  and  particle  size  of  both  catalyst  and 
macro-skeleton,  blending  ratio  of  these  two  compo¬ 
nents,  mixing  process,  pressing  and  sintering  conditions, 
and  a  potentiostatic  process  to  leach  the  inactive  com¬ 
ponents  (A1  or  Zn)  by  KOH.  This  “controlled  activa¬ 
tion”  provides  extremely  high  activity  and  uniform  pore 
sizes,  avoiding  too  narrow  and  too  large  pores. 

The  Fuel  Cell— Promise  or  Threat  to  the  Petroleum  Indus¬ 
try.  World  Petrol.  32,  73  (1961)  Nov.  (3  pp.) 

The  fuel  cell  promises  freedom  from  the  limitations  im¬ 
posed  by  thermodynamics.  As  a  result,  with  the  fuel  cell 
theoretical  efficiencies  of  100%  are  possible,  although 
from  a  realistic  point  of  view  70%  is  what  is  being 
aimed  at.  This  power  package  is  of  the  greatest  interest 
at  the  moment  to  the  petroleum  industry,  not  only  be¬ 
cause  there  is  the  promise  that  it  can  use  petroleum 
derived  fuels,  but  also  because  it  may  offer  a  means 
of  producing  petroleum  derived  chemicals  of  very  high 
purity. 

Fuel  Cells  as  Power  Sources  May  Be  Closer  Than  You 
Think.  Oil  Gas  J.  59,  92  (1961)  Nov.  27. 

If  current  interest  is  maintained,  it  is  likely  that  fuel 
cells  will  serve  as  power  sources  in  special  application 
within  the  next  5  years.  Fuel  cells  to  furnish  electricity 
at  home  are  conceivable.  More  than  60  governmental 
and  industrial  fuel-cell  projects,  costing  $28  million 
annually,  are  now  underway.  The  goal  in  mind  is  that 
someday  this  might  be  a  cheap  and  compact  successor 
to  power  plants,  ranging  in  size  from  the  internal-com¬ 
bustion  engine  all  the  way  up  to  a  power-plant  generat¬ 
ing  station. 
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Gas  Turbines 

The  Make-lt-Yourself  Power  Plant.  Business  Week.  No. 
1683,  142  (1961)  Dec.  2. 

On-site  gas  turbines,  offering  a  fat  bonus  in  exhaust 
heat  that  can  be  used,  may  become  formidable  com¬ 
petitors  for  the  electric  utilities.  The  gas  turbine  cause 
hopes  to  get  a  big  boost  early  next  month  when  the 
Maple  Heights  (Ohio)  school  board  opens  the  bids  on 
a  new  $  1.5-million  junior  high  school.  The  project 
architect  has  already  recommended  that  gas  turbines 
be  installed  to  light,  heat,  and  cool  the  building;  the 
board  voted  unanimously  to  consider  them  as  an  al¬ 
ternate  to  conventional  purchased  power.  In  terms  of 
thermal  efficiency  the  electric  utilities  average  around 
40%  with  their  steam  turbogenerators.  With  a  gas 
turbine,  according  to  the  gas  people,  efficiency  can 
be  boosted  to  65  to  70%  counting  in  the  work  done 
by  heat  no  longer  wasted. 

Magnetohydrodynamics 

Alternating  Current  Magnetohydrodynamic  Generator. 

P.  R.  Smy.  /.  Appl.  Phys.  32,  1946  ( 1961 )  Oct.  (6  pp.) 
The  design  criteria  of  a  proposed  ac  magnetohydrody¬ 
namic  (mhd)  generator  are  discussed.  Electrical  losses 
to  the  moving  fluid  are  serious  unless  the  duct  length- 
to-width  ratio  is  greater  than  about  30.  Two  develop¬ 
ments  of  such  a  generator  are  suggested.  The  first 
would  provide  a  solution  to  the  problem  of  power 
output  from  a  segmented-electrode  generator.  The 
second  development,  that  of  capacitive  power  transfer 
at  the  electrode-fluid  interface,  would  have  many  bene¬ 
fits,  but  its  application  is  found  to  be  severly  restricted 
by  the  limited  dielectric  strength  of  materials. 

Oil  Shale 

Rr»orting  Process  Control.  G.  D.  Cheadle,  (assigned  to 
Union  Oil  Co.)  U.S.  3,001,916  (1961)  Sept.  26. 

An  improvement  in  the  method  of  controlled  solids- 
fluid  contacting  processes  is  described  which  concerns 
thermal  control  of  the  production  of  shale  oil  in  a 
solids  upflow  eduction  process.  The  solids  are  fed  up¬ 
wardly  and  successively  as  a  compact  bed  through  a 
combustion  zone  and  an  ash  cooling  zone,  while  oxy¬ 
gen  passes  downward,  first  to  the  ash  cooling  zone  and 
then  to  the  combustion  zone.  Measurement  of  the  aver¬ 
age  temperature  of  the  upper  surface  of  the  ash  cool¬ 
ing  zone  is  made  the  means  for  varying  upward  solids 
feed  inversely  with  the  variation  of  average  tempera¬ 
tures  above  1,000°  F  and  below  1,500°  F. 

Shale-Oil— A  Competitive  Fuel  in  the  1960's.  T.  Ertl.  J. 
Petrol.  Tech.  13,  983  (1961)  Oct.  (4  pp.) 

Oil  shale  can  be  a  competitive  source  of  liquid  fuels 
presently  in  both  the  U.S.  and  Brazil,  and  undoubtedly 
will  be  such  a  source  before  the  Sixties  pass  into  his¬ 
tory.  Important  students  of  oil  economics  tend  to  over¬ 
look  the  imminent  importance  of  oil  shale.  The  evi¬ 
dence  keeps  piling  up  that  by  1970  liquid  fuels  from 
oil  shale  will  be  less  expensive  than  petroleum  both 
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from  the  standpoint  of  capital  expenditure  per  barrel 
day  and  the  cost  of  production. 

Shale  Retorting  Process.  R.  F.  Deering  (assigned  to 
Union  Oil  Co.)  U.S.  3,004,898  (1961)  Oct.  17. 

A  shale  retorting  process  is  claimed  in  which  heating 
by  combustion  of  educted  shales  is  avoided.  The  proc¬ 
ess  consists  of  separating  crushed  shale  into  coarse 
and  fine  particle  sizes,  charging  the  coarse  material  to 
an  upward  feeding  disengaging  zone.  Fines  below  V2 
in.  are  heated  in  separate  rotary  kiln,  swept  by  pre¬ 
heated  gases  (900-1000°  F)  and  burned  with  air  in  a 
primary  and  secondary  heating  system.  The  gases  from 
the  fines  kiln  are  passed  into  the  main,  coarse  shale 
top,  and  move  down  through  preheated  and  eduction 
zones  carrying  oil  volatiles  to  the  product  manifold. 
Sludges  are  recycled  to  be  retorted  at  the  top  of  the 
coarse  shale  vessel,  where  up-flowing  spent  shale  over¬ 
flows  the  lip  and  is  sent  to  waste. 

Thermionics 

Materials  Problems  in  Cesium  Thermionic  Converters. 

L.  Yang  and  F.  D.  Carpenter.  J.  Electrochemical  Soc. 
108,  1079  (1961)  Nov.  (8  pp.) 

Basically,  the  cesium  thermionic  converter  is  a  cesium- 
vapor-filled  vacuum  diode,  which  can  be  used  to  con¬ 
vert  heat  (solar  heat  and  fission  heat)  directly  to  elec¬ 
trical  energy.  The  chief  advantages  of  such  a  device 
are  that  there  are  no  moving  parts  and  it  is  completely 
silent;  and  it  has  an  efficiency  of  conversion  of  35% 
or  more  if  the  materials  problems  can  be  overcome 
(an  efficiency  conversion  of  up  to  15%  has  been 
achieved  with  materials  now  available);  also  a  power- 
to-weight  ratio  of  a  few  pounds  per  kilowatt  (electric) 
is  deemed  possible;  and  fissionable  and  breeding  mate¬ 
rials  such  as  uranium,  thorium,  and  plutonium  carbides, 
are  also  excellent  electron  emitters,  so  that  this  device 
is  best  suited  for  converting  fission  heat  directly  to 
electrical  energy.  A  cesium  converter  can  be  regarded 
as  a  heat  engine  using  electrons  as  the  working  fluid. 
Thermal  energy  supplied  to  the  electrons  in  the  hot 
cathode  lifts  them  out  of  the  surface,  transferring  them 
to  the  cold  anode  where  only  part  of  the  energy  is 
used,  the  rest  is  available  for  useful  work. 

Thermoelectricity 

Development  of  a  Combination  Liquid  and  Gas  Fuel 
Burner  System  for  Thermoelectric  Generators.  L.  Selwitz. 
Paper  61-SA-56.  ASME  Fuels  Div.  Los  Angeles,  Calif. 
June  11-15  (1961) 

Burners  for  thermoelectric  generators  have  been  devel¬ 
oped  to  use  either  liquid  or  gaseous  fuels.  Some  of  the 
problems  involved  are  unique,  for  conditions  of  high 
heat  flux  density,  isothermal  combustion-chamber  tem¬ 
perature  distribution,  high  burner  efficiency,  light 
weight,  and  silence  of  operation  must  all  be  optimized 
to  match  the  over-all  thermoelectric-generator  require¬ 
ments.  The  basic  concept  of  thermoelectric  energy  con¬ 
version  economically  demands  that  all  practical  available 
fuels  be  used  as  efficiently  as  possible.  Each  component 
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must  be  balanced  with  all  the  others  in  terms  of  effi¬ 
ciencies,  heat  and  electrical  requirements  and  thermal 
characteristics. 

3.  NATURAL  GAS  AND 
PETROLEUM  PRODUCTION 

Core  Testing 

Preliminary  Drilling  Phase  of  Mohole  Project.  I.  Sum¬ 
mary  of  Drilling  Operations.  E.  E.  Horton.  Bull.  Ameri¬ 
can  /Is.TOc.  Petrol.  Geol.  45,  1789  (1961)  Nov.  (4  pp.) 
In  March  and  April  of  1961  the  first  phase  of  project 
Mohole  was  undertaken.  It  consisted  of  drilling  a  series 
of  core  holes  in  3.109  ft  water  off  the  coast  near  La 
Jolla,  and  it  was  followed  by  a  second  series  of  core 
holes  in  11,700  ft  water  between  Guadalupe  Island  and 
the  coast  of  Baja  California.  The  holes  were  drilled 
from  the  floating  drilling  vessel.  Cuss  I,  which  is  cur¬ 
rently  being  used  by  the  petroleum  industry  for  con¬ 
ventional  offshore  drilling  operations  along  the  Cali¬ 
fornia  coast. 

Preliminary  Drilling  Phase  of  Mohole  Project.  II  Sum¬ 
mary  of  Coring  Operations.  W.  R.  Riedel,  H.  S.  Ladd, 
J.  L.  Tracey,  Jr.,  and  M.  N.  Bramlette.  Bull.  Am. 
Assoc.  Petrol.  Geol.  45,  1793  (1961)  Nov.  (6  pp.) 
The  e.xperimental  deep-sea  drilling  phase  of  the  Mohole 
Project,  carried  out  first  at  the  Intermediate  Site  18  mi 
off  La  Jolla,  California,  in  3,109  ft  (948  m)  of  water, 
and  later  at  the  Guadalupe  Site,  150  mi  off  the  coast 
of  Baja  California,  in  11,700  ft  (3,506  m)  of  water 
has  been  completed.  Drilling  and  coring  operations  at 
both  sites  were  successful.  In  spite  of  difficulties,  in¬ 
cluding  rough  weather,  it  was  shown  that  the  drilling 
ship  could  be  held  in  position  without  anchors,  and 
that  cores  could  be  recovered  and  geophysical  meas¬ 
urements  made  in  the  resulting  hole  in  the  deep-sea 
floor. 

Drilling 

New  Detergents  Cut  Drilling  Costs.  K.  M.  Chambers. 
World  Oil  153,  102  (1961)  Nov.  (3  pp.) 

Detergents  offer  these  advantages  for  improving  drill¬ 
ing  performances;  prevention  of  stuck  pipe  due  to  a 
balling  up  condition  of  the  drill  collars  and  bits;  reduc¬ 
tion  of  surface  tension  of  low  solids  concentrations; 
improved  mud  filter  cake;  better  fluid  loss  control;  and 
emulsification  of  free  oil  or  improving  existing  emul¬ 
sions. 

Save  With  Slim  Holes  in  Hard  Rock  Country.  F.  M.  Pool. 
Petrol.  Management  33,  105  (1961)  Nov.  (3  pp.) 

Use  of  drill  tubing  or  thin-wall  drill  pipe  with  lower 
requirements  of  drill  collar  weight  will  reduce  draw¬ 
works  horsepower  requirements  by  approximately  40%. 
With  the  substantial  reduction  in  rig  requirements, 
there  are  tangible  savings  in  fuel,  maintenance,  insur¬ 
ance,  depreciation,  moving  costs,  rig-up  and  rig-down 
costs,  wireline,  and  other  supplies.  Labor,  taxes,  and 
other  fixed  costs  represent  approximately  40%  and 


bit  costs  around  15%;  there  remains  45%  of  total 
costs  to  which  a  rig  requirement  saving  could  be  ap¬ 
plied.  With  a  conservative  25%  saving  realized  on  a 
slim-hole  rig  operation,  then  the  overall  saving  should 
be  approximately  10  to  12%. 

Slim  Holes  Save  in  South  Louisiana.  F.  Perkins,  Jr.  and 
D.  B.  McClinton.  Petrol.  Eng.  33,  70  (1961)  Nov. 
(5  pp.) 

Slimhole  drilling  and  tubingless  completions  in  South 
Louisiana  are  saving  considerable  money  and  giving 
new  life  to  areas  previously  classified  as  marginal  or 
non-economical.  Slim  holes,  too,  are  providing  an 
economical  means  of  exploring  prospective  locations 
of  less  than  12,000  ft  in  depth. 

Drilling,  Air 

Air-Gas  Workovers  can  Make  Money  for  You.  E.  H. 

Mayer.  World  Oil  153,  95  (1961)  Nov.  (7  pp.) 

New  developments  in  air  or  gas  completion  work  have 
resulted  in:  improved  stability  of  the  air-  or  gas-drilled 
hole;  also  sticking  troubles  have  been  reduced;  re¬ 
duced  formation  sloughing;  improved  fishing  tech¬ 
niques;  ability  to  determine  bottom  water;  application 
of  milling  techniques;  reduction  of  mud  loss  at  the 
surface  when  using  gaseated  fluid;  reduction  of  input 
air  or  gas  temperatures;  and  revamping  of  compressor 
equipment. 

Exploration 

Digital  Computer:  New  Exploration  Tool.  V.  S.  Tuman 
and  D.  Bollman.  Petrol.  Eng.  33,  63  (1961)  Nov. 
(7  pp.) 

A  digital  computer  program  that  discriminates  sands 
from  shales,  using  digitized  SP  curves  or  gamma  ray 
logs,  has  been  developed  and  tested  at  the  University 
of  Illinois.  The  discrimination  program,  which  was 
designed  a  year  ago,  already  has  been  modified  for 
greater  flexibility  and  reliability.  When  input  constants 
of  the  program  are  varied,  the  machine  will  discrim¬ 
inate  between  shales  and  shaly  sands  and  clean  sands, 
etc.  It  is  feasible  that  the  program  can  be  made  to 
bypass  limestones  or  pick  up  only  limestone  beds  if 
they  meet  a  particular  criterion. 

Formation  Evaluation  with  the  Wireline  Tester— Merits 
and  Shortcomings.  J.  D.  Milburn  and  J.  C.  Howell. 
J.  Petrol.  Tec.  13,  987  (1961)  Oct.  (8  pp.) 

The  wireline  formation  tester  has  proved  to  be  a  val¬ 
uable  tool  for  formation  evaluation,  but  some  tests  still 
lead  to  misleading  interpretations  while  others  are  in¬ 
conclusive.  Longer  flow  periods  of  low-permeability 
sands.  No  particular  advantages  or  disadvantages  were 
found  for  tools  with  large,  small,  and/or  segregated 
chambers. 

Method  for  Tracing  the  Flow  of  H^O.  J.  L.  Boyd  (as¬ 
signed  to  Sinclair  Oil  and  Gas  Co.)  U.  S.  3,003,856 
(1961)  Oct.  10. 

A  method  is  claimed  for  tracing  the  flow  of  water  in 
subterranean  strata,  as  an  aid  to  oil  and  gas  explora- 
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tion.  This  comprises  adding  water-soluble  (alkaline  or 
ammonium)  ionizable  thiocyanate  compounds  at  an 
origin  point,  and  determining  the  presence  of  thio¬ 
cyanate  ions  at  a  distant  recovery  point. 

New  Direction  in  Petroleum  Exploration  and  Production. 

F.  C.  Croxton.  Battelle  Tech.  Rev.  10,  16  (1961) 
Nov-Dec.  (6  pp.) 

Annual  production  figures  of  110,000,000  tons  of  steel 
or  500,000,000  tons  of  coal  are  well  known.  Few  real¬ 
ize,  however,  that  9,000,000  barrels  per  day  of 
petroleum  products  represents  500,000,000  tons  an¬ 
nually.  Of  this,  almost  250,000,000  tons  is  gasoline. 
During  recent  years,  the  petroleum  industry  of  the 
United  States  has  been  conducting  research  at  a  rate 
of  about  0.8%  of  its  sales.  This  means  an  annual  re¬ 
search  effort  of  $275,000,000 — minimum  because  addi¬ 
tional  petroleum  research  is  conducted  by  organizations 
outside  the  petroleum  industry.  Only  a  fraction  is  de¬ 
voted  to  research  in  the  fields  of  exploration,  develop¬ 
ment.  and  production  of  petroleum.  Yet  over  the  years, 
there  have  been  constant  advances  in  these  areas.  In 
spite  of  the  leaping  consumption  of  petroleum,  the 
industry  has  been  able  to  retain  a  sizeable  reserve  with¬ 
in  the  United  States. 

Ocean  Floor  Completions.  C.  Lawrence.  Oil  Gas  J.  59, 
80  (1961)  Nov.  27  (4  pp.) 

Offshore  drilling  took  a  new  dimension  recently  when 
the  first  well  was  completed  on  the  ocean  floor  off 
California.  Western  Offshore  Drilling  and  Exploration 
Co.,  that  made  this  first  subsea  completion  in  the  United 
States,  has  done  several  jobs  off  California  in  recent 
months  and  has  developed  five-step  technique  in  drilling 
and  completing  a  well  under  water. 

Offshore  Exploration  in  the  Great  Lakes  Region.  B.  C. 

Donnan.  Bull.  Am.  Assoc.  Petrol.  Geol.  45,  1847 
(1961)  Nov.  (12  pp.) 

Offshore  exploration  in  the  Great  Lakes  region  has  re¬ 
sulted  in  a  small  but  growing  industry  on  the  Canadian 
side  of  the  international  boundary.  Approximately  35 
billion  CF  of  natural  gas  has  so  far  been  produced 
from  beneath  the  waters  of  shallow  Lake  Erie,  where 
offshore  activity  has  been  concentrated.  Underlying 
oil  and  gas  reserves  of  the  5  Great  Lakes  are  now 
being  tapped.  Lake  Erie  and  the  southern  part  of  Lake 
Huron  have  particularly  attractive  geological  possibili¬ 
ties.  Lake  Superior  is  the  deepest  and  is  unattractive, 
lacking  adequate  Paleozoic  representation.  So  far.  Lake 
Erie  and  Lake  St.  Clair  have  been  the  only  areas  made 
available  for  drilling;  293  wells  have  been  drilled 
offshore  in  Lake  Erie  and  Lake  St.  Clair,  with  2  of 
these  in  the  United  States  opposite  Pennsylvania.  The 
other  lakes  are  suitably  shallow  only  along  their 
perimeters. 

Exploration  Incentive 

Adequate  Gas  Supply  Hinges  on  Price  Rise,  FPC  Told. 

H.  Ralph.  Oil  Gas  J.  59,  148  (1961)  Nov.  20  (2  pp.) 
The  wellhead  price  of  natural  gas  will  have  to  rise  to 
somewhere  between  20  and  33  cents  per  MCF  during 


the  present  decade  if  enough  new  supply  is  to  be  de¬ 
veloped  to  meet  anticipated  demand.  This  conclusion 
was  presented  to  the  FPC  in  the  Permian  basin  area¬ 
pricing  hearing  by  Ira  H.  Cram,  vice-president  of 
Continental  Oil  Co.,  as  one  of  the  dozen  witnesses  for 
about  60  producers  in  that  meeting. 

Potter  Tells  of  Secret  Task-Force  Work.  Oil  Gas  J.  59, 

132  (1961)  Nov.  20  (2  pp.) 

Statement  of  principles  outlines  area  of  agreement 
among  producers,  pipeline  companies,  and  distributors. 
Most  important  conclusion,  says  Potter;  gas  is  a 
changing  industry  and  must  continue  to  be  so.  The 
results  of  2  yr  of  secret  negotiations  to  frame  new 
legislation  for  regulating  the  price  of  natural  gas.  The 
big  secret  was  a  “statement  of  fundamental  principles” 
listing  7  points  which  the  group  feels,  should  be  ac¬ 
cepted  by  the  entire  gas  industry  and  by  Congress  if 
there  is  to  be  legislation  which  will  permit  the  gas 
business  to  thrive. 

Says  Cram:  Today's  Prices  Won't  find  Tomorrow's  Gas. 

Oil  Gas  J.  59,  134  (1961)  Nov.  20  (2  pp.) 
Conservative  forecasts  indicate  that  to  yield  the  money 
needed  to  maintain  supplies,  the  average  field  price  of 
gas  will  have  to  be  about  20  cents  per  MCF  during  the 
next  5  yr  and  about  27  cents  during  the  1966-1970 
period.  The  average  1960  price  was  14  cents. 

Fluid  Flow 

The  Calculation  of  Pressure  Gradients  in  High-Rate 
Flowing  Wells.  P.  B.  Baxendell  and  R.  Thomas. 
J.  Petrol.  Tech.  13,  1023  (1961)  Oct.  (6  pp.) 

The  “energy-loss-factor”  correlation  proposed  by  Poett- 
mann  and  Carpenter  was  based  on  relatively  low-rate 
flow  data.  This  correlation  proved  inapplicable  to 
high-rate  flow  conditions.  In  an  attempt  to  establish 
a  satisfactory  correlation  for  high  rates,  a  series  of 
experiments  was  carried  out  at  rates  up  to  5,000  bbl/D 
in  Cia.  Shell  de  Venezuela’s  La  Paz  field  in  Venezuela, 
using  tubing  strings  fitted  with  electronic  surface¬ 
recording  pressure  elements.  As  a  result  of  these  ex¬ 
periments  a  correlation  between  energy-loss  factor  and 
mass  flow  rate  was  established  which  is  believed  to  be 
applicable  to  a  wide  range  of  conduit  sizes  and  high 
flow  rate  (e.g.  above  900  bbl/D  for  218  in.  OD  tubing. 

Multiphase  Flow  of  Water,  Oil,  and  Natural  Gas  Through 
Vertical  Flow  Strings.  M.  R.  Tek.  J.  Petrol.  Tech.  13, 
1029  (1961)  Oct.  (8  pp.) 

A  new  method  for  correlating  the  data  on  multiphase 
flow  through  vertical  pipe  is  presented.  The  correlation 
is  based  on  a  “two-phase  /  factor”  concept  which  was 
developed  and  successfully  applied  to  horizontal  multi¬ 
phase  flow  by  Bertuzzi,  Tek,  and  Poettmann.  Field  data 
previously  published  on  several  flowing  and  gas-lift 
wells  have  been  used  as  the  basis  for  the  developed 
correlation.  A  new  working  chart  developed  for  cal¬ 
culation  of  two-phase  pressure  gradients  and  a  graph¬ 
ical  step-by-step  procedure  for  the  computation  of 
pressure  distribution  are  presented  along  with  several 
example  problems. 
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Simultaneous  Flow  of  Gas  and  Liquid  as  Encountered 
in  Well  Tubing.  N.  C.  J.  Ros.  J.  Petrol  Tech.  13, 
1037  (1961)  Oct.  (13  pp.) 

Four  groups  were  selected  for  a  limited  experimental 
program  which  covered  practically  all  conditions  en¬ 
countered  in  oil  wells.  This  experimental  program 
has  been  carried  out  in  a  laboratory  installation.  Three 
essentially  different  flow  regimes  were  found.  The 
pressure  gradients  in  these  regions  are  presented  in 
the  form  of  a  set  of  correlations.  Comparison  of  these 
correlations  with  a  few  available  oil  field  data  showed 
excellent  agreement. 

Separation 

Gas  Separation.  S.  G.  Greco  (assigned  to  M.  W.  Kellogg 
Co.)  U.S.  3,000,188  (1961)  Sept.  19. 

A  process  is  claimed  for  separation  of  a  normally  gase¬ 
ous  hydrocarbon  component  (ethylene)  from  a  mix¬ 
ture  of  normally  gaseous  hydrocarbons  (paraffins, 
ethane).  The  mixture  is  introduced  into  a  distillation 
zone,  where  a  bottoms  fraction  is  withdrawn,  and  a 
vapor  overhead  fraction  is  also  withdrawn.  A  portion 
of  the  vapor  is  compressed;  its  temperature  is  regulated 
by  indirect  heat  exchange,  and  a  portion  of  it  is  used  to 
heat  and  vaporize  more  of  the  liquid  in  the  bottom  zone. 
The  condensed  overhead  is  used  as  a  reflux. 

Well  Practice 

New  CL-CLS  Mud  Proves  Its  Mettle— In  High-Tempera¬ 
ture,  High-Pressure  Wells.  F.  Chisholm,  R.  W.  Ruhe,  Jr., 
and  W.  J.  Murchison.  Oil  Gas  J.  59,  186  (1961) 
Nov.  20  (9  pp.) 

Simplicity  and  versatility  are  the  virtues  claimed  for 
this  new  lignite-chrome  lignosulfonate  mud.  It  resists 
high  temperatures,  stabilizes  downhole  formations,  and 
controls  fluid  loss.  Results  usually  are  less  hole  trouble 
and  faster  drilling.  More  than  300  field  tests  testify  to 
the  mud’s  effectiveness.  Twelve  good  rules  for  field 
control  of  any  given  system  are  also  given. 

4.  GAS  CONDITIONING  AND 
LPG  RECOVERY 

Condensate 

Method  of  and  Means  for  Removing  Condensable  Vapors 
Contained  in  Mixtures.  J.  A.  Newsome,  Jr.  (assigned  to 
Gas  Processors,  Inc.)  U.  S.  3,003,007  (1961)  Oct.  3. 

A  method  is  claimed  for  removing  condensable  hydrate¬ 
forming  vapors  from  mixtures  by  heat  exchangers.  The 
mixture  is  passed  to  a  heat  exchanger  held  at  hydrate¬ 
forming  pressure  and  temperature  partially  condensed 
and  uncondensed  vapors  are  passed  to  a  separator  at 
lower  temperature  to  condense  additional  condensables 
and  hydrates.  The  uncondensed  vapors  are  heat- 
exchanged  in  the  first  exchanger  passed  to  a  second 
separator  where  it  indirectly  condenses  refrigerant  vapor. 
The  refrigerant  is  then  circulated  in  first  and  second 
separators.  Condensates  are  melted  by  alternating  the 
direction  of  flow  in  the  separators,  and  are  drained. 


There's  Profit  in  Those  Stock-Tank  Vapors.  T.  R.  Blevins 
and  F.  G.  Van  Matre.  Oil  Gas  J.  59,  160  (1961) 
Nov.  20  (3  pp.) 

Denver  basin  fields  produce  enough  gas  with  a  high 
liquid  content  to  make  conservation  pay  off.  By  in¬ 
stalling  small  skid-mounted  compressors  to  gather, 
compress,  and  inject  rich  vapors  into  the  gathering 
system.  Continental  Oil  Co.,  operator  of  Little  Beaver 
gas  plant  has  been  able  to  practice  conservation  as  well 
as  to  substantially  increase  revenue  to  both  gasoline 
plant  and  producer. 

Thermoflash  Oil-Absorption  Process.  R.  J.  Hull  and 
R.  T.  Thompson.  Oil  Gas  J.  59,  180  (1961)  Nov. 
13  (4  pp.) 

In  recent  years  there  has  been  general  acceptance  of 
low-molecular  weight  refrigerated-absorption-oil  proc¬ 
esses  using  rich-oil  deethanization  and  reboiled  strip¬ 
pers.  The  Thermoflash  process  uses  refrigeration  and 
low  molecular  weight  oil,  but  has  a  very  different  heat 
exchange  and  stripping  arrangements  which  take  advan¬ 
tage  of  the  basic  thermodynamics  of  oil  absorption, 
hydrocarbon  flashing,  and  oil  stripping. 

Dehydrators 

Electrostatic  Precipitator  Removes  Corrosion  Products 
from  NGL  Lines.  L.  E.  Lee.  Pipe  Line  Ind.  15,  40  ( 1961 ) 
Nov.  (3  pp.) 

To  keep  dehydrators  from  fouling,  Phillips  adds  fresh 
water  to  the  natural  gas  stream,  then  coalesces  the 
water  with  the  precipitator.  This  removes  particles  of 
FeS  ranging  from  one  half  to  10  microns  in  size. 

Gas  Conditioning 

Adsorption  Process.  H.  W.  DeYarmett  (assigned  to 
Shell  Co.)  U.S.  3,006,438  (1961)  Oct.  31. 

A  process  for  removal  of  water  and  hydrocarbon  vapors 
from  wet  natural  gas  is  claimed,  in  which  5  shifted 
adsorbent  beds  are  used  in  a  cycle.  These  comprise: 
1)  bed  cooling  (from  hot  regeneration)  by  partly 
stripped-gas  sweep  stream;  2)  adsorption  of  hydro¬ 
carbons  and  water  from  sweep  gas  of  the  bed;  3)  ad¬ 
sorption  of  hydrocarbons  and  water  from  the  raw  wet 
natural  gas;  4)  desorption  by  hot  gas  stream;  5)  heating 
of  the  bed  by  the  desorbing  gas.  The  processed  gas  passes 
the  beds  in  the  order  of  3),  1),  and  2).  The  desorbing 
stream  is  cooled  by  heat  exchange  with  stripped  natural 
gas  from  step  2). 

Gas  Purification.  E.  J.  Owens  and  D.  L.  Teeter  (assigned 
to  California  Research  Corp.)  U.  S.  2,997,366  (1961) 
Aug.  22. 

Removal  of  acidic  gases  (CO-  and  H-S)  from  a  gas 
mixture  can  be  accomplished  using  a  modified  hot  potas¬ 
sium  carbonate  method.  The  improvement  comprises  re¬ 
moving  non-regenerable  side  products  such  as  sulfates 
from  the  regenerated  solution  by  passing  a  portion  to  a 
settling  zone  at  a  slightly  reduced  temperature  where 
such  products  are  precipitated  and  settled. 

Rimbey— the  Inside  Story.  M.  M.  Chmilar.  Can.  Gas.  J. 
54,  30  (1961)  Sept.  (3  pp.) 

The  Rimbey  gas  plant  was  designed  and  constructed  to 


284 


GAS  ABSTRACTS,  VOL.  17,  DEC.  1961 


serve  2  fields,  the  Westerose  South  (Dick  Lake)  and  the 
Homeglen-Rimbey  fields.  This  largest  processing  plant 
in  Canada  has  a  design  capacity  of  326  MMSCFD  of 
inlet  gas— 200  MMSCFD  from  the  Westerose  South 
field  and  126  MMSCFD  from  Homeglen-Rimbey  field. 
The  Rimbey  Gas  Plant  has  the  following  operating 
units:  inlet  facilities,  amine  treating,  gas  chilling  and 
low  temperature  demethanization,  condensate  stabiliza¬ 
tion,  fractionation,  refrigeration,  glycol,  and  sulfur 
plant. 

Water  Injection  Solves  Dirty-Gas  Problems  in  Centrifugal 
Compressors.  J.  Schildwacbter.  Chem.  Eng.  68,  254 
(1961)  Nov.  13  (2  pp.) 

A  water  buffered  labyrinth  seal  was  installed.  This  seal 
is  designed  so  that  clean  water,  at  a  pressure  above 
the  discharge  pressure  of  the  compressor,  passes  be¬ 
tween  the  labyrinth  touch  points.  Part  of  the  buffering 
water  tends  to  flow  towards  the  gas  stream  (along  the 
shaft).  This  keeps  the  shaft  clean.  When  the  water 
reaches  the  back  of  tbe  impeller,  it  is  flung  outward 
by  centrifugal  force,  effectively  scrubbing  that  part  of 
the  impeller.  Since  the  water  could  not  reach  the  entire 
back  of  the  impeller,  a  series  of  stainless  steel  spray 
nozzles  to  reach  the  area  near  the  outer  circumference 
were  installed.  The  nozzles  were  made  so  that  they 
could  be  easily  adjusted  in  the  field.  Some  inspection 
holes  were  provided  in  the  back  plate  so  that  the  back 
of  the  impeller  could  be  checked  without  having  to 
dismantle  any  part  of  the  compressor.  The  holes  were 
arranged  in  pairs  to  facilitate  illumination  during 
inspection. 

Hydrogen  Sulfide  Removal 

New  Treating  Techniques  Improve  Sour-Gas  Processing. 

M.  S.  Worley.  J.  Petrol.  Tech.  13,  976  (1961)  Oct. 
(7  pp.) 

Increased  demands  for  natural  gas  as  a  fuel  and  as  a 
basic  raw  material  for  petrochemicals  and  sulfur  prod¬ 
ucts  are  allowing  rapid  advances  in  production  and 
treating  methods.  Increased  world-wide  attention  to 
air-,  water-,  and  soil-pollution  problems  is  demanding 
new  wellhead  production  and  conditioning  schemes. 
Marginal  economics  of  producing  and  treating  highly 
acid  gas  streams  are  encouraging  development  and  re¬ 
finement  of  new  treating  processes.  Some  of  the  latest 
techniques  and  some  possible  future  developments  are 
discussed  briefly  in  this  paper. 

Removal  of  Hydrogen  Sulphide  from  Hydrocarbons  with 
Anthraquinone  Disulfonic  Acids.  T.  Nicklin,  A.  W.  Som- 
merville,  E.  Brunner,  and  R.  Isherwood  (assigned  to 
North  Western  Gas  Board,  and  Clayton  Aniline  Co. 
I.td.)  U.  S.  2,997,439  (1961)  Aug.  22. 

Hydrogen  sulfide  can  be  removed  from  hydrocarbon 
liquids  such  as  benzol  by  washing  the  liquid  with  an 
aqueous  alkaline  solution  of  an  anthraquinone  disul- 
fronic  acid.  The  H-S  is  oxidized;  sulfur  is  liberated  for 
recovery;  and  the  reduced  disulfonic  acid  is  reo.xidized 
by  contact  with  air  or  oxygen  containing  gases. 

Vanadate  Speed  Stretford  Sweetening.  T.  Buck.  Can. 
Chem.  Processing  45,  62  (1961)  Nov.  (2  pp.) 


Modification  of  the  Stretford  process  based  on  new 
British  experience  makes  possible  increased  H2S  load¬ 
ing,  reduced  reaction  time.  $75,0(X)  will  buy  a  turnkey 
plant.  It  has  been  reported  that  the  Stretford  process’s 
sulfur-forming  reaction  could  be  speeded  up  by  the  ad¬ 
dition  of  sodium  vanadate,  NaVO:;,  to  the  original 
solution  (sodium  salts  of  Anthraquinone  Disulfonic 
Acid).  Addition  of  sodium  vanadate  to  the  ADA  pro¬ 
vided  a  source  of  chemically-available  oxygen  due  to 
the  transfer  V^-»V<  or  NaVOs  to  Na2V40<..  The  vana¬ 
date  itself  reacted  directly  with  the  Hi.S  to  release  free 
sulfur.  The  vanadate  was  immediately  reoxidized  by  the 
ADA  which  remains  in  the  reduced  form  till  it  is  in  turn 
reoxidized  in  the  regeneration  stage.  The  reduced  vana¬ 
date  proved  to  be  regenerable  only  when  ADA  was 
present. 

5.  NATURAL  GAS  TRANSMISSION 

Automation 

Automatic  Station  Control  for  Reciprocating  Compressors. 

A.  C.  Winters.  Pipe  Line  News  23,  28  (1961)  Nov. 
(5  pp.) 

The  concept  of  closed  loop  control  as  applied  to  con¬ 
trollers  is  directly  applicable  or  implied  when  referring 
to  the  “automatic"  gas  pipeline.  Consideration  is  given 
in  this  paper  to  only  a  portion  of  the  control  loop; 
mainly  the  compressor  as  a  controller,  its  control  signal, 
and  the  gas  in  the  pipe  as  the  controlled  variable.  Since 
every  gas  pipe  line  has  specific  characteristics  and  serves 
a  different  purpose,  the  discussion  doesn’t  apply  to  all 
reciprocating  compressor  stations. 

Compressors 

An  Exact  Solution  of  the  Compressible-Flow  Characteristics 
in  Constant-Area  Passages  With  Simultaneous  Friction  and 
Constant  Heat  Flux.  R.  N.  Noyes.  Trans.  ASME  J.  Heat 
Transfer  83C,  454  (  1961 )  Nov.  (3  pp.) 

An  exact  solution  is  presented  for  the  flow  of  a  com¬ 
pressible  fluid  in  a  constant-area  passage  in  which  wall 
friction  is  present  and  the  total  temperature  of  the  fluid 
rises  linearly  with  distance  through  the  passage.  For 
fluid  properties  that  are  invariant  with  temperature,  this 
is  specifically  the  case  of  constant  heat  flux.  From  this 
exact  solution,  an  approximate  simplified  form  is  derived 
that  should  be  applicable  to  predicting  flow  performance 
for  most  types  of  operation  of  constant-area  heat  ex¬ 
changers. 

Centralized  Dispatching  on  the  Mid-American  LPG  Sys¬ 
tems.  G.  V.  Rohleder  and  W.  F.  Haley.  Pipe  Line  Ind. 
15,  56  (1961)  Nov.  (5  pp.) 

Mid- America  Pipeline  Co.,  system  is  the  first  ever  de¬ 
signed  exclusively  for  propane,  although  it  can  carry 
other  products.  The  line  is  comprised  of  1,700  mi  of 
trunk  line  and  480  mi  of  gathering  lines  that  tie  the 
system  to  some  30  gasoline  plants  in  the  southwestern 
United  States.  The  system  has  15  pump  stations  with 
a  total  of  13,600  hp.  All  of  the  pumping  units  are 
motor-driven  centrifugals  with  mechanical  seals. 


GAS  ABSTRACTS,  VOL.  17,  DEC.  1961 


285 


Outline  for  Automatic  Compressor  Station  Design.  A.  C. 

Winter.  Pipe  Line  Ind.  15,  43  (1961)  Nov.  (5  pp.) 

An  outline  is  presented  which  approximates  the  logic 
involved  in  the  actual  design  of  an  automatic  control 
system  for  reciprocating  compressors.  The  compressor 
station  acts  as  the  controller  on  the  controlled  variable, 
discharge  pressure,  receiving  a  feed  signal  from  the 
central  dispatch  station  in  the  form  of  a  set  point 
setting.  It  is  the  function  of  local  control  equipment 
to  maintain  the  set  point  in  the  most  economical  man¬ 
ner  to  provide  the  central  control  center  with  sufficient 
data  to  dispatch  the  entire  pipe  line. 

Pipeline  Construction 

PG  &  E  Keeps  Its  Date  with  D-Day.  F.  H.  Love  and 
R.  C.  Rowland.  Petrol.  Management  33,  284  (1961) 
Nov.  (14  pp.) 

Marking  the  Alberta-Calif ornia  gas  pipeline  as  the 
year’s  biggest  project  are  the  startling  statistics  it  has 
racked  up.  Imagine  the  magnitude  of  a  construction 
project  that  has  involved — 137  government  agencies, 
17,000  acres  of  right-of-way  (and  1900  negotiations). 
500,000  tons  of  steel,  (and  16,800  railway  cars),  325 
miles  of  circumferential  welds.  In  a  scant  year's  time; 
13,000,000  cu  yd  of  right-of-way  have  been  excavated, 
12,000,000  cu  yd  of  ditch  have  been  excavated,  180 
mi  of  5  ft  by  7  ft  rock  ditch  have  been  blasted,  and 
185,000  points  of  36  in.  pipe  have  been  welded.  As 
many  as  4400  men  have  worked  at  peak  construction 
on  this  project  which  involves  1600  mi  of  pipe.  Before 
the  end  of  the  year  the  Alberta-California  pipeline  will 
begin  delivering  415,000,000  Cf  natural  gas/day  to 
Central  and  Northern  California. 

Trans-Canada  Battles  Across  Quebec  to  United  States. 

H.  G.  Jarman.  Gas  J.  308,  74  (1961)  Oct.  18.  (3  pp.) 
Actual  difficulties  began  with  the  crossing  of  the 
Ontario  border.  In  the  wild  Quebec  province,  muskeg 
was  encountered  which  was  so  unstable  that  tons  of 
crushed  rock  had  to  be  dumped  into  it  before  a  solid 
foundation  could  be  built  on  which  to  lay  the  pipe. 
The  mainline  will  eventually  cross  over  into  New 
Brunswick,  where  one  branch  will  split  off  to  the  United 
States,  and  the  other  will  go  to  Nova  Scotia;  with 
future  plans  calling  for  crossing  to  Newfoundland. 
Pipeline  laying  advanced  a  foot  at  a  time  in  some 
places  along  the  mainline  as  suitable  paths  for  the  pipes 
had  to  be  blasted  through  solid  rock,  others  through 
virgin  forests,  swamps,  and  muskeg.  Lakes  and  rivers 
had  to  be  crossed  and  the  pipelines  laid  below  the 
frost  line  in  most  cases. 

Pipeline  Construction  Costs 

How  Much  Do  Pipeline  Systems  Cost?  W.  L.  Nelson. 
Oil  Gas  J.  59,  188  (1961) 

Approximate  designs  of  pipeline  systems  were  made  in 
development  of  the  new  Gathering  Line  Index.  The 
cost  of  line  pipe  and  fittings  were  found  to  average 
about  50%  of  the  total  cost,  labor  about  29%,  and 
other  expenses  (mainly  materials)  about  21%.  How¬ 


ever,  the  percentage  of  labor  was  higher  in  1946  and 
much  lower  in  1960,  especially  the  common  labor.  The 
line-pipe  index  is  based  on  quotations  during  the  years 
1947-1956  by  the  valuation  department  of  the  Inter¬ 
state  Commerce  Commission. 

Pipeline  Maintenance 

Pipe  Cleaning  Apparatus.  R.  C.  Stanley  (assigned  to 
Stanley-Bledsoe  Corp.)  U.  S.  3,004,278  (1961)  Oct.  17. 
An  apparatus  is  claimed  for  cleaning  the  interior  of 
pipes.  A  frame  carrying  a  motor  (air  or  electric) 
drives  by  appropriate  gear  trains,  rubber  rollers  sup¬ 
porting  the  frame.  The  motor  also  drives  a  rotary 
head  carrying  multiple  spring-mounted,  cylindrical 
rotary  brushes,  with  a  number  of  rotating  air  pipes  to 
blast  the  dirt  from  brushes.  Automatic  tripping  devices 
actuate  the  reverse  travel  of  the  machine. 

Pipeline  Systems 

Oil  Lines  Gain,  Overall  Construction  Drops.  F.  H.  Love. 
Pipeline  Eng.  33,  78  (1961)  Nov.  (3  pp.) 

Pipeline  construction  has  declined  rather  sharply  this 
year  compared  with  1960  but  is  still  more  than  2,000 
mi  ahead  of  1959.  World-wide,  24,541  mi  of  pipelines 
have  been  completed  or  are  under  construction  for  the 
12  months  ending  Oct.  1.  There  were  31,376  mi  at  the 
corresponding  date  a  year  ago.  In  gas  line  construction, 
declines  were  witnessed  in  the  United  States  and  inter¬ 
nationally  Canada  exceeded  expectations.  Products  pipe¬ 
line  construction  in  the  United  States  held  steady  and 
showed  a  gain  in  Canada. 

Oil  Hungry  Europe  Pushes  Pipelining.  M.  Monti.  Pipe¬ 
line  Eng.  33,  118  (1961)  Nov.  (3  pp.) 

Europe's  surging  demand  for  petroleum  energy  is  the 
big  push  behind  a  rash  of  present  European  crude  oil 
pipeline  activity.  Imports,  rapidly  increasing  for  the 
past  10  yr,  are  9  times  that  of  average  yearly  United 
States  imports.  Europe’s  petroleum  consumption  in 
1960  was  160,000,000  tons  (1  ton  =  7.454  bbl  36 
gravity  crude),  while  local  production  barely  reached 
13,500,000  tons.  Lines  operating,  under  construction 
and  projected  in  O.E.E.C.  for  1963  will  have  initial 
capacity  of  33.4  million  T/yr  and  a  final  capacity  of 
114  million  T/yr,  all  of  tanker-hauled  oil. 


6.  GAS  AND  LPG  STORAGE 

Liquefaction 

Removal  of  Aromatics  from  Liquefied  Natural  Gas. 

F.  Kurata  (assigned  to  Conch  International  Methane, 
Ltd.)  U.  S.  3,001,372  (1961)  Sept.  26. 

A  process  is  claimed  for  the  removal  of  aromatics  and 
higher  hydrocarbons  from  a  liquefied  natural  gas.  This 
comprises  first  scrubbing  the  liquefied  natural  gas  with 
a  liquid  hydrocarbon  of  at  least  7  carbon  atoms 
(heptane),  having  a  freezing  point  below  the  critical 
temperature  for  the  natural  gas  and  also  insoluble  and 
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immiscible  with  liquefied  gas;  but  having  greater  dis¬ 
solving  action  on  the  aromatics.  Toluene,  methyl- 
cyclohexane,  or  2,2,4-trimethyl  pentane  may  also  be 
used.  After  scrubbing  at  500  psi  and  —  120°F,  the 
solvent  is  withdrawn  to  a  stripper  to  separate  the 
methane,  heptane,  and  aromatics.  The  scrubber  over¬ 
head  may  be  expanded  and  cooled  to  solidify  the  hep¬ 
tane  and  aromatics,  and  separate  this  portion  by  filtra¬ 
tion  from  the  liquid  methane. 

Peak  Shaving 

LNG  for  Peak  Shaving;  An  Economics  Study.  W.  J. 

Schreiner  and  R.  H.  Ormston.  Am.  Gas  J.  188,  28 
(1961)  Nov.  (6  pp.) 

Technological  breakthroughs  in  the  field  of  liquefied 
natural  gas,  particularly  in  non-conventional  storage 
methods,  are  making  the  use  of  LNG  for  peak  shaving 
more  attractive  for  the  future.  The  authors  have  de¬ 
veloped  a  comprehensive  economic  analysis  of  the 
“why”  and  “how”  of  using  liquefaction  storage,  and 
regasification  plants  for  peak  shaving  by  gas  distribution 
companies — pointing  out  both  its  advantages  and  dis¬ 
advantages.  This  article  was  developed  from  a  presenta¬ 
tion  made  at  a  special  technical  symposium  on  “Lique¬ 
fied  Natural  Gas  Storage  and  Low  Temperature  Proc¬ 
essing”  held  at  the  Institute  of  Gas  Technology,  July  12- 
14,  1961. 

Tankers 

Carriage  of  LPG  in  Ships.  A.  Ashdown.  Petrol  Times  65, 
714  (1961)  Nov.  3. 

There  are  2  possible  ways  of  carry  ing  LPG  in  bulk  in 
ships;  either  as  a  liquid  at  normal  temperatures  but 
under  pressure,  or  as  a  liquid  at  atmospheric  or  reduced 
pressures  but  at  sub-normal  temperatures.  Butane  is 
normally  carried  by  the  first  method  and  methane  by 
the  second,  while  propane  and  butadiene  are  carried 
by  both.  Considering  only  propane  and  butane,  it  is 
easy  to  show  the  advantages  of  each  method,  but  the 
same  is  true  for  other  liquefiable  gases,  i.e.  ammonia, 
ethylene  oxide,  or  chlorine. 

Ships  Designed  for  the  Transport  of  Liquefied  Gases. 

R.  Leroux.  U.  S.  3,004,509  (1961)  Oct.  17. 

A  cargo  vessel  for  transporting  liquefied  gases  is  com¬ 
prised  of  a  hull,  and  an  elongated  pressure  tank  placed 
longitudinally  within,  and  spaced  relative  to  the  hull. 
The  tank  is  formed  by  2  parallel  horizontal  cylinders 
which  intersect  lengthwise  on  a  vertical  common  chord 
which  lies  along  the  mid-axis  of  the  hull.  The  tank  is 
supported  by  transverse,  spaced  bulkheads,  and  by 
radiating  resilient  plate-supports.  A  number  of  tubular, 
vertical  stanchions  are  spaced  along  the  common  chord, 
with  their  upper  and  lower  ends  fixed  to  runner  beams 
positioned  longitudinally  along  the  upper  and  lower 
intersection  lines  with  the  outer  face  of  the  stanchion 
insulated.  Internal  insulation  is  used. 

Transportation  of  Liquefied  Natural  Gas.  P.  W.  Sher¬ 
wood.  Gas  J.  308,  210  (1961)  Nov.  (4  pp.) 
Liquefaction  provides  a  potentially  economic  means 
for  transporting  natural  gas  under  conditions  where  use 


of  long  distance  pipelines  is  neither  technically  nor 
economically  feasible.  Now  in  an  advanced  experi¬ 
mental  stage,  this  method  of  transport  offers  a  means 
of  gas  disposal  to  surplus  areas,  a  source  of  natural 
gas  for  gas  distribution  systems,  and  for  petrochemical 
and  other  industrial  operations.  Large  scale  movement 
of  liquefied  natural  gas  will  be  accompanied  by  policy 
and  legal  problems  of  first-class  magnitude.  Because 
of  the  impact  which  this  development  may  eventually 
have,  the  oil  and  gas  industries  should  view  liquefaction 
carefully  at  this  early  stage. 

United  Kingdom  Appoves  First  LNG  Imports.  Oil  Gas  J. 

59,  132  (1961)  Nov.  13;  Petrol.  Times  65,  671 
(1961)  Oct.  20  (2  pp.);  Chem.  Eng.  News  39,  72 
(1961)  Nov.  20;  Long  Haul  Cryogenics.  Chem.  Week  89, 
25  (1961)  Nov.  25;  Minister  Gives  Go-Ahead  to  Meth¬ 
ane  Proposals.  Gas  J.  308,  223  (1961)  Nov.  8;  Liquid 
Natural  Gas  for  Britain.  Chem.  and  Ind.  1839  (1961) 
Nov.  11. 

Liquefied  natural  gas  will  flow  into  British  gas  mains 
at  the  rate  of  100,000  MCF  daily  just  ten  years  after 
United  States  engineering  studies  advanced  the  idea 
that  tanker  movement  of  gas  was  commercially  feas¬ 
ible.  The  British  move  may  well  be  the  first  step  of  a 
world-wide  movement  of  liquefied  gas.  It  is  certain  to 
have  a  profound  influence  on  Europe’s  future  energy- 
supply  picture. 

Underground  Storage 

Estimation  of  Storage  Costs  and  Rates  of  Evaporation  of 
Liquefied  Gases  (Methane,  Ethane,  Ethylene,  and  Propyl¬ 
ene)  in  Underground  Cavities.  P.  B.  Crawford.  Rev. 
Inst,  franc.  Petrole  16,  65  (1961)  (14  pp.) 
Underground  storage  of  liquefied  methane  has  been 
considered,  and  the  evolution  of  the  temperature  distri¬ 
bution  around  a  spherical  cavity  has  been  calculated. 
High  temperature  gradients  are  indicated.  The  rate 
of  evaporation  of  methane  has  also  been  computed; 
this  decreases  as  the  rock  is  cooled,  and  is  1  to  0. 1  %  / 
day,  dependent  on  cavity  size,  time,  pressure,  etc.  The 
storage  of  liquid  ethane,  ethylene,  and  propylene  has 
also  been  considered.  At  150  psi,  propane  and  butane 
can  be  stored  in  liquid  form  without  cooling.  Storage 
at  400  psi  will  reduce  the  evaporation  rate  for  methane 
by  35%  and  for  ethane  by  85%,  as  compared  with 
storage  at  atmospheric  pressure.  Evaporation  of  methane 
in  production  can  be  used  for  refrigeration  or  power 
production  via  a  turbine  which  would  give  50,000 
KWH  10'*  CF  day.  Subterranean  storage  would  be 
safer  than  surface  storage,  and  the  cost  might  be  $0.75 
to  $1.75/CF  of  space,  depending  on  size  and  conditions. 
Curves  and  tables  summarize  the  results  of  various 
calculations. 

Frozen  Holes  Provide  LNG  Storage.  H.  C.  Bozeman.  Oil 
Gas  J.  59,  84  (1961)  Nov.  27  (4  pp.) 

With  new  technique  it  is  technically  possible  and  eco¬ 
nomically  feasible  to  store  liquid  natural  gas  in  frozen 
earth  cavities.  Liquid  natural  gas  is  ready  to  go  com¬ 
mercial.  The  last  step,  inexpensive  storage,  is  now  com¬ 
plete  and  LNG  can  set  about  conquering  gas  markets 
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in  natural  gas-poor  countries  and  in  peak  shaving.  In 
October  Conch  International  Methane,  Ltd.,  and  Con- 
stock  Pritchard  Corp.  demonstrated  their  “frozen  earth” 
technique  for  storing  LNG  at  a  site  near  Lake  Charles, 
Louisiana. 

Pressurized  Storage  System  and  Method  of  Operating. 

E.  E.  Reed  (assigned  to  Phillips  Petroleum  Co.)  U.S. 
3.006,149  (1961)  Oct.  31. 

An  underground  storage  system  for  pressure  generating 
liquids  is  comprised  of  an  outer  tubing  which  contains 
a  smaller  inner  tubing  supporting  a  submersible  pump. 
The  outer  tubing  carries  at  the  lower  end  a  pair  of  fixed 
annular  valve-seats,  with  a  double-faced  valve  between, 
mounted  on  a  spring-borne  axial  shaft.  The  shaft  is 
biased  to  rise  and  safely  close  the  upper  valve  when  the 
pump  is  raised  for  removal  or  repair.  The  normal  posi¬ 
tion  of  the  pump  opens  the  valve  to  a  position  between 
discs. 

Store  Liquefied  Natural  Gas  in  a  Frozen  Hole  in  the 
Ground.  D.  M.  Taylor.  Pipe  Line  Ind.  15,  73  (1961) 
Nov.  (2  pp.);  Operation  Mudpie.  Gas  Age  128,  43 
(1961)  Nov.  9  (5  pp.);  Ground  Storage  of  Liquefied 
Gas.  Petrol.  Times  65,  713  (1961)  Nov.  3;  Gas  Times 
95,  17  (1961)  Nov.  Britain's  Plan  to  Import  Liquid 
Methane..  C.  1.  Kelly.  Petrol.  Times  65,  743  (1961) 
Nov.  17  (3  pp.) 

At  the  Lake  Charles  test  site,  the  ground  was  prefrozen 
by  circulating  refrigerant  through  pipes  spaced  around 
a  28  ft  diameter  circle  and  buried  30  ft  deep.  The 
purpose  was  to  prevent  caving  of  the  soil  during  exca¬ 
vation  and  to  minimize  the  loss  of  natural  gas  during 
hliing.  When  the  frost  boundary  moved  inward  4  ft  to 
the  cavity-wall  radius,  excavation  was  started.  The  hole 
was  dug  20  ft  deep  with  a  20  ft  diameter  cavity. 

Study  and  Prediction  of  Pressure  Variations  in  the  Op¬ 
eration  of  Subsurface  Gas  Storage  Reservoirs.  L.  Richard 
and  P.  Chaumet.  Rev.  Inst,  franc  Petrole.  16,  58  (1961) 
(7  pp.  French  te.xt) 

Relationships  have  been  obtained  for  pressure  build-up 
in  a  well,  in  an  infinite  aquifer,  a  closed  aquifer,  and 
for  one  with  a  constant  feed.  All  the  curves  start  in  the 
same  way  and  then  diverge.  By  graphical  means  the 
type  of  aquifer  may  be  determined.  Evidence  on  its 
properties  is  also  obtained.  For  a  thin  storage  horizon 
and  a  gas  bubble  of  reasonable  size,  the  flow  will  parallel 
with  the  bedding,  sub-horizontal  and  radial.  Past  pro¬ 
duction  history  can  give  the  diffusivity  for  the  equivalent 
circular  aquifer,  and  also  the  external  radius  of  this  if 
the  data  are  sufficiently  extensive.  It  is  also  possible  to 
compute  gas  outputs. 

7.  MANUFACTURED  GAS  AND 
CHEMICAL  PROCESSING 

Benzene 

Variation  in  Benzole  Composition  During  the  Carbonising 
Cycle  of  a  Coke  Oven.  N.  B.  Coupe,  G.  W.  Girling,  and 
R.  P.  W.  Scott.  J.  Appl.  Chem.  11,  335  (1961)  Sept. 
(9  pp.) 


The  composition  of  the  benzene  in  the  gas  during  the 
carbonizing  cycle  of  a  coke  oven  has  been  investigated 
by  gas-liquid  chromatography.  The  results  show  that 
paraffins  and  naphthenes  are  mainly  produced  early  in 
the  cycle,  while  the  maximum  benzene  concentration 
occurs  much  later. 

Carbon  Black 

Carbon  Black  Manufacture.  G.  L.  Heller  and  C.  L. 
Deland  (assigned  to  Columbian  Carbon  Co.)  U.  S. 
3,003,855  (1961)  Oct.  10. 

Carbon  black  is  produced  from  liquid  hydrocarbons. 
This  comprises  injecting  a  gas-atomized  spray  of  feed 
hydrocarbon  coaxially  into  a  vertical,  insulated  furnace 
space,  heated  in  excess  of  the  decomposition  tempera¬ 
ture  of  the  feed.  Heating  is  produced  by  peripherally 
placed  air-oil  burners,  which  form  a  blanket  of  smoke 
from  the  injected  oil  and  continue  to  decompose  the 
oil  in  suspension  flow  through  the  furnace. 

Manufacture  of  Carbon  Black.  G.  L.  Heller  (assigned 
to  Columbian  Carbon  Co.)  U.  S.  3,003,854  (1961) 
Oct.  10. 

A  process  and  apparatus  for  producing  carbon  black 
is  claimed  in  which  feed  is  petroleum  oils  or  fractions. 
This  comprises  injecting  centrally  into  an  elongated 
heat  insulated  empty  reaction  chamber  a  gas-atomized 
spray  of  the  preheated  feed  oil  and  mixing  this  with 
hot  blast  gases  of  oil  and  air  from  a  symmetrically 
surrounding  group  of  water-cooled  burners. 

Catalysts 

The  Platinum  Metals  Bringing  New  Economies  to  Chem¬ 
ical  Processing.  C.  W.  Engelhard.  Chem.  Processing  24, 
31  (1961)  Nov.  (6  pp.) 

Platinum-titanium  chloride  electrode  and  air-pollution 
abatement  by  catalytic  processes  highlight  the  progress 
being  made  in  finding  new  ways  to  use  the  platinum 
metals  commercially.  First  commercial  applications  of 
the  platinum  metals  as  catalysts  were  for  the  produc¬ 
tion  of  sulfuric  and  nitric  acids.  Now  textile  inter¬ 
mediates  such  as  nylon  X,  chemicals,  high  octane  gaso¬ 
line,  and  fine  pharmaceuticals  are  all  manufactured 
with  the  aid  of  platinum-group  catalysts.  While  each 
of  the  6  platinum  metals  displays  some  catalytic  activ¬ 
ity,  platinum,  palladium,  rhodium,  and  ruthenium  are 
the  ones  used  primarily  in  hydrogenation  reactions. 
Catalysts  are  produced  for  the  reduction  of  aromatic 
systems,  nitro  compounds,  nitriles,  oximes,  carboxylic 
acids,  ketones,  aldehydes,  olefins,  acetylenes,  and  poly¬ 
functional  molecules. 

Coal 

Hydrocarbon  Gases  as  the  Next  Materials  for  the  Public 
Utility  Gas  Industry.  G.  Duwel.  Gas  u  Wasserfach  102, 
521  (1961)  Oct.  (28  pp.  German  text.) 

Coal  alone  is  considered  the  safe  basis  for  the  future 
in  retaining  a  major  share  in  the  German  energy 
economy.  The  classical  method  of  gas  production  by 
distillation  with  simultaneous  production  of  coke  is 
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correspondingly  furthered  to  secure  such  a  foundation; 
an  essential  increase  in  gas  production  probably  will  not 
result.  As  new  raw  materials  natural,  petroleum,  re¬ 
finery,  and  liquefied  gases  are  taking  first  place,  the 
planned  drilling  program  it  is  hoped  will  produce  addi¬ 
tional  supplies  within  the  foreseeable  future.  Also  im¬ 
ports  of  natural  gas  have  no  unsolvable  technical 
barriers.  With  development  of  German  refinery  ca¬ 
pacity  considerable  portions  of  refinery  gas  and  liquid 
gas  will  result.  It  will  be  necessary  further  to  intensify 
international  cooperation  in  the  area  of  gas  production 
and  application.  The  influx  of  hydrocarbon  gas  brings 
local  problems,  and  requires  new  developments  in 
appliance  technique  to  permit  adjustments  for  the  dif¬ 
ferent  kinds  of  gas.  The  use  of  all  possibilities  for 
solution  of  ensuing  problems  will  determine  whether 
the  German  gas  industry  makes  similar  developmental 
advances  to  those  in  other  countries. 

Coal  Chemicals 

The  Physical  and  Chemical  Properties  of  Bituminous 
Coal  Structural  Constituents.  XV.  High  Vacuum  Pyrolysis 
and  Coal  Constitution.  C.  Kroger  and  R.  Brucker. 
Brennstoff-Chemie  42,  305  (1961)  Oct.  (7  pp.) 

The  formation  of  the  individual  gases  by  high  vacuum 
pyrolysis  takes  place  in  certain  stages.  By  linkage  of 
the  observed  kinetics  with  the  thermodynamic  data, 
these  stages  of  the  decomposition  reaction  of  known 
structural  elements  of  the  coal  can  be  grouped,  and 
data  on  their  amount  and  kind  determined.  The  in¬ 
cluded  tabulated  data  are  concerned  with  25  structuial 
elements  whieh  exist  in  the  three  macerations  in  var>'- 
ing  amounts.  Such  a  picture  of  macerate  structure  and 
its  pyrolytic  behavior  permits  an  explanation  of  the 
results  of  extraction,  oxidation,  and  hydrogenation. 

Gasification 

Gasification  of  Carbonaceous  Solid  Fuels.  E.  L.  Torn- 
quist  (assigned  to  Northern  Illinois  Gas  Co.)  U.  S. 
3,004,839  (1961)  Oct.  17. 

A  process  of  manufacturing  pipeline  gas  is  claimed 
which  utilizes  two  reaction  zones  in  direct  heat  trans¬ 
fer  relation.  In  the  first  zone,  hydrogen  is  reacted  with 
solid  carbonaceous  fuel  at  1500-1700°  and  600  psia, 
to  form  methane  and  hydrogen.  Part  of  the  methane 
is  reacted  with  steam  in  the  second  zone,  to  form 
hydrogen  to  replace  that  used  up  in  the  first  zone. 
The  exothermic  heat  from  the  first  zone  supplies  a 
substantial  part  of  the  endothermic  heat  needed  to 
produce  H2,  and  the  CH|  from  the  first  zone  is  partially 
separated  by  liquefaction.  Hydrogen  may  also  be  pro¬ 
duced  by  reacting  carbon,  steam,  and  oxygen  in  a 
gasification  zone  whereby  the  needed  endothermic  heat 
is  supplied. 

Manufactured  Gas 

Gas  Production  at  Romford  Works.  D.  R.  Coote.  J.  Inst. 
Gas  Eng.  I,  700  (1961)  Nov.  (19  pp.) 

This  paper  is  in  the  nature  of  a  progress  report  on  the 
Romford  Works  of  the  North  Thames  Gas  Board.  In 


the  two  years  since  the  initial  report  was  made,  a  second 
oil  refinery  is  adding  to  the  quota  of  refinery  gas,  the 
Methane  Pioneer  project  is  supplying  another  raw  ma¬ 
terial,  and  use  of  primary  flash  distillate,  and  liquefied 
petroleum  gas  in  the  same  plant  are  also  provided. 
Outputs  and  efficiencies  have  risen  to  even  higher  levels 
than  earlier  reported.  The  gas  industry  is  seeking  to 
produce  gas  cheaply  as  well  as  efficiently  and  critical  ex¬ 
amination  is  made  of  the  principles  that  must  be  fol¬ 
lowed  to  produce  both  of  these  results.  Plant  tests  have 
influenced  operational  methods  and  enabled  various 
problems  to  be  overcome.  Gas  is  manufactured  also  in 
carbureted  water  gas  and  catalytic  oil  gas  plants,  both 
small  in  comparison  to  the  reforming  plant.  The  units 
are  described  as  well  as  their  operational  features  and 
results.  An  overall  picture  of  gas  manufacture  at  Rom¬ 
ford  is  presented,  following  a  transformation  that  has 
been  a  memorable  landmark  in  the  history  of  the  North 
Thames  Gas  Board. 

Ore  Reduction 

Iron  Ore:  The  Big  Picture.  E.  H.  Rose.  J.  Metals  13, 
814  (1961)  Nov.  (6  pp.) 

The  passing  generation  knows  only  of  iron  recovery 
from  the  Mesabi  range.  Since  1954,  the  ore  supply 
has  grown  from  entirely  new  sources, — Mesabi  bene- 
ficiated  pellets,  Canadian  concentrates,  and  high  grade 
imports, — estimated  to  reach  87  million  tons  by  1970, 
of  over  64%  iron.  Enriched  or  beneficiated  ore  gives 
a  raw  material  from  which  26%  more  iron  can  be 
recovered  using  1400  lb.  coke. 

Petrochemicals 

Acetylene  Costs  Today.  W.  E.  Lobo.  Chem.  Eng. 
Progress  57,  35  (1961)  Nov.  (8  pp.) 

Acetylene  has  for  some  time  been  desirable  as  a  prime 
building  block  for  the  production  of  a  number  of  im¬ 
portant  chemicals.  Today  this  is  even  more  so  as  the 
basic  industry  grows  by  leaps  and  bounds,  and  as  an 
ever  increasing  number  of  possible  derivatives  is  added 
to  the  list  of  end  products  which  may  be  made  from 
this  versatile  material.  This  article  presents  an  up-to- 
date  summary  of  the  costs  of  producing  acetylene. 
Electric  arc,  direct  pyrolysis,  and  partial  oxidation 
processes  are  considered. 

Air  Oxidation  of  Cyclohexane.  P.  W.  Sherwood.  World 
Petrol.  32,  78  (1961)  Nov.  (5  pp.) 

A  quantitative  determination  of  the  future  growth  out¬ 
look  for  cyclohexane  oxidation  depends  on  the  inter¬ 
relationship  of  a  number  of  factors;  notably  expansion 
of  demand  for  adipic  acid  and  caprolactam,  impact  of 
competitive  routes  for  the  synthesis  of  these  interme¬ 
diates,  and  changes  in  the  raw  materials  position  for 
cyclohexanone  production.  Consumption  of  adipic  acid 
in  the  USA  has  grown  from  50  million  lb  in  1950  to 
326  million  lb  in  1960.  Greatest  share  of  this  market 
(approximately  290  million  lb)  is  accounted  for  by  the 
manufacture  of  nylon-66,  a  copolymer  of  adipic  acid  and 
hexamethylene  diamine.  Caprolactam  is  the  intermediate 
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for  nyIon-6.  USA  capacity  for  this  polymer  in  1960  was 
48  million  lb.  and  is  now  being  rapidly  expanded.. 

Chttmical  Evaluation  of  the  Pyrolysis  of  Hydrocarbons. 

C.  Padovani.  Revisla  dei  Comhiistihili  15,  755  (1961) 
Oct.  (31  pp.  Italian  text.) 

Chemistry  made  its  way  into  petroleum  technology 
more  through  the  doorway  of  the  automotive  industry 
than  by  other  channels,  abreast  of  the  growing  need 
for  better  chemically  selected  fuels.  Modern  techno¬ 
logical  processes  (cracking,  thermal  and  catalytic  re¬ 
forming)  for  the  production  of  gasolines  are  now 
directed  at  changing  the  chemical  structure  to  satisfy 
definite  requirements.  The  introduction  of  chemistry 
and  catalysis  into  conventional  petroleum  processes  has 
opened  the  way  to  petrochemistry  proper.  The  pro¬ 
duction  of  synthetic  materials  from  carbon  or  hydro¬ 
gen,  using  natural  liquid  or  gaseous  hydrocarbons,  is 
not  usually  a  direct  process,  but  goes  through  prelim¬ 
inary  stages  in  which  the  carbon  and  hydrogen,  are 
reduced  to  more  reactive  forms.  The  isomers,  and 
other  products  obtained,  depend  on  the  catalyst  used. 

Combine  Oxygen  and  Hydrocarbons  for  Profit.  M.  Sittig. 
Petrol.  Refiner  40,  309  (1961)  Nov.  (10  pp.) 

Chemical  fundamentals,  thermodynamics,  stoichiometry, 
kinetics,  and  catalysts  for  oxidation  of  hydrocarbons  are 
introduced.  Oxidation  is  perhaps  the  most  important 
single  process  for  converting  hydrocarbon  raw  materials 
to  profitable  products.  In  1954,  oxidation  was  con¬ 
sidered  the  most  promising  of  major  process  reactions 
used  industrially  for  conversion  of  hydrocarbons  to  use¬ 
ful  organic  prt^ucts.  By  1958,  the  period  from  1955 
to  then  was  cited  for  its  wave  of  interest  and  expansion 
in  controlled  o.xidation  of  organic  compounds.  From  the 
standpoint  of  oxygen  consumption,  oxygen  uses  in  the 
chemical  industry  now  account  for  approximately  40% 
of  United  States  oxygen  capacity  or  about  8,890  T/day 
of  oxygen.  Oxygen  reactions  cover  a  wide  spectrum  of 
chemical  processes,  ranging  from  mild  alteration  of  a 
hydrocarbon  structure,  by  atmospheric  oxygen  at  room 
or  moderate  temperatures,  to  partial  oxidations  to  alco¬ 
hols,  aldehydes,  etc.,  through  “cool  flame”  reactions  to 
severe  degradative  oxidations  and  finally  to  complete 
combustion  to  carbon  dioxide  and  water  in  the  presence 
or  absence  of  visible  flame. 

Electric  Discharge  Jet  Stream.  J.  B.  Fenn  (assigned  to 
Aero  Chem  Research  Laboratories,  Inc.)  U.S.  3,005,762 
(1961)  Oct.  24. 

An  apparatus  for  manufacture  of  chemicals  from  gases 
utilizes  activation  by  silent  electric  discharge.  The  first 
gas  is  treated  at  low  velocity  and  pressure  to  the  dis¬ 
charge  (1600 — 3500  volts,  300 — 400  milliamperes)  and 
passed  at  high  velocity  to  an  expansion  chamber  where 
the  second  gas  is  added.  Flow  control  means  and  prod¬ 
uct  exhaust  passages  are  provided. 

EPR— How  Far  Away?  Can.  Chem.  Processing  45,  73 
(1961)  Nov. 

The  promising  new  elastomer,  ethylene-propylene  rub¬ 
ber,  has  reached  commercial  production  in  the  United 
States.  EPR’s  outstanding  resistance  to  aging  and 


degradation  and  the  low  cost  of  monomers  are  the  2 
factors  behind  the  big  drive  to  get  the  rubber  on  the 
market.  Ethylene-propylene  rubber  is  a  saturated 
random  copolymer  of  ethylene  and  propylene.  Because 
of  the  lack  of  double  bonds,  the  rubber  is  highly  re¬ 
sistant  to  ozone,  oxidation,  light,  and  many  chemicals. 
Aging  tests  show  that  the  new  rubber  has  higher  re¬ 
sistance  to  heat  aging  than  other  general  purpose  rub¬ 
bers,  such  as  styrene  butadiene  rubber. 

New  Acetylene  Process  Uses  Hydrogen  Dilution.  T.  Kun- 
ugi,  T.  Tamura,  and  T.  Naito.  Chem.  Eng.  Progress 
57,  43  (1961)  Nov.  (7  pp.) 

Development  work  on  a  new  process  for  producing 
acetylene  based  on  the  regenerative  thermal  cracking 
of  hydrocarbons  with  hydrogen  as  a  diluent  under 
nearly  atmospheric  pressure  is  presently  under  way. 
These  studies  are  based  on  the  fact  that  the  yield  of 
acetylene  formed  in  cracking  is  enhanced  by  conducting 
the  reaction  under  reduced  pressure  or  with  some  dilu¬ 
ents.  The  effects  of  reduced  pressure  have  been  studied; 
in  dilution  the  use  of  steam  is  prevalent.  Steam  has  a 
disadvantage  since  it  reacts  with  the  hydrocarbons  at 
high  pressure  to  form  CO,  COo,  etc.,  and  decreases  the 
yield  of  acetylene.  Previous  studies  on  hydrocarbon 
cracking  in  the  presence  of  hydrogen  were  generally 
conducted  under  electric  discharge. 

New  Feedstocks  to  Help  Boost  Petrochem  Profits.  P.  W. 

Sherwood.  Petro/Chem  Eng.  33,  39  (1961)  Oct.  (7  pp.) 
This  article  traces  some  of  the  shifts  in  hydrocarbon 
bases  being  opened  up  to  petro  synthesis  by  new  tech¬ 
nology'.  Economic  factors  at  work  in  these  far  reaching 
developments  are  also  discussed. 

New  Gas  to  Vie  with  Acetylene  and  Propane  for  Flame 
Cutting.  Chem.  Eng.  68,  48  (1961)  Nov. 

Acetylene  and  propane  as  industrial  cutting  gases  are 
being  challenged  by  a  new  entry  into  the  field:  methyl- 
acetylene  that  is  stabilized  with  propadiene  and  pro¬ 
pylene  (MAPP).  Developed  and  tested  by  Dow  Chem¬ 
ical  Co.,  MAPP  is  said  to  be  less  toxic,  safer,  and  15 — 
45%  cheaper  than  the  conventional  fuels.  MAPP  com¬ 
bines  the  high-energy  characteristics  of  acetylene  with 
the  handling  and  safety  features  of  propane.  It  can  be 
liquefied  and  handled  in  regular  LPG  equipment,  and 
performs  well  with  standard  torch  tips,  although  for 
maximum  efficiency,  special  tips  may  be  installed  on 
most  regular  torches. 

1961  Petrochemical  Handbook  Issue.  T.  C.  Ponder,  ed. 
Petrol.  Refiner  40,  203  (1961)  Nov.  (106  pp.) 

The  November  issue  of  the  Petroleum  Refiner  contains 
the  1961  Petrochemicals  Handbook  presenting  102 
processes  together  with  their  flow  diagrams,  descriptions, 
yields,  and  the  number  of  commercial  installations. 
Among  the  first  time  anywhere  processes  are  Acetalde¬ 
hyde  from  Ethylene,  Isoprene  from  Propylene,  Polycar¬ 
bonate,  Polyethylene  (AGFO),  Isotactic  Polypropylene, 
Terephthalic  Acid  from  Benzene,  Trimethylolpropane, 
Urea  (Lonza),  Vinyl  Acetate,  Maleic  Anhydride  from 
Butenes  and  many  more. 
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Oxidation  of  n-Butane  in  the  Liquid  Phase  Under  Pressure. 

M.  S.  Furman,  A.  D.  Shestakova,  I.  L.  Arest-Yaubovich, 
and  N.  A.  Lynbitsina.  International  Chem.  Eng.  1,  79 
( 1961 )  Oct.  (6  pp.) 

Oxidation  of  hydrocarbons  in  the  liquid  phase  develops 
at  lower  temperatures  (100 — 200“C)  than  in  the  gaseous 
phase  (350— 400°C).  This  is  quite  essential  for  pre¬ 
serving  the  valuable  oxidation  products.  Moreover, 
oxidation  in  the  liquid  phase  is  a  more  selective  process. 

It  yields  primarily  three  useful  products  (acetic  acid, 
methylethylketone,  and  ethyl  acetate)  while  oxidation 
in  the  gaseous  phase  produces  formaldehyde,  acetalde¬ 
hyde,  methyl  and  ethyl  alcohols,  acetone,  formic  and 
acetic  acids. 

Oxygen— Chemical  Raw  Material.  M.  Sittig.  Chem.  Eng. 
News  39,  92  (1961)  Nov.  27.  (10  pp.) 

Of  the  total  amount  of  oxygen  used  by  the  world's 
chemical  industry,  the  largest  share  goes  into  making 
synthetic  gas  for  producing  ammonia.  In  Europe  and 
Asia,  ammonia  production  is  by  far  the  most  important 
use  for  oxygen.  The  main  reason  is  that  other  uses 
have  in  many  cases  only  just  begun  to  be  developed. 
World-wide,  the  second  use  for  oxygen  is  in  making 
acetylene.  In  the  U.  S.  acetylene  production  provides 
the  largest  single  demand  for  oxygen.  Ammonia  pro¬ 
duction  takes  second  place.  Large  quantities  are  also 
used  in  making  ethylene  oxide  and  in  oxidizing  LPG 
to  formaldehyde,  methanol,  and  acetaldehyde.  It  is  also 
used  to  oxidize  propylene  to  acrolein  and  hydrogen 
peroxide.  Oxygen  today  is  firmly  established  as  a 
basic  raw  material  of  the  chemical  industry.  And  as 
oxidation  routes  continue  to  supply  a  growing  share 
of  chemical  production,  the  determination  of  whether 
to  use  oxygen  or  air  becomes  increasingly  important. 
Clearly  oxygen  in  this  country  and  abroad  is  headed 
for  continued  expansion. 

Polymerization  of  Ethylene  under  the  Influence  of  Free 
Radicals.  Kinetics  of  Ethylene  Polymerization  in  Benzene 
and  Heptane  Solution.  S.  G.  Lyubetskii,  B.  A.  Dolgo- 
plosk,  and  B.  A.  Erusalimskii.  International  Chem.  Eng. 
I,  35  (1961)  Oct.  (4  pp.) 

A  study  of  the  kinetics  of  ethylene  polymerization  in 
solution  in  heptane  under  the  influence  of  azoisobutyr- 
onitrile,  under  pressures  up  to  100  atmospheres.  Most  of 
the  studies  dealing  with  the  mechanism  and  kinetics  of 
radical  polymerization  of  ethylene  have  been  run  in  the 
gas  phase.  An  attempt  at  a  kinetic  analysis  of  experi¬ 
mental  data  on  ethylene  polymerization  in  the  pressure 
range  of  100  to  1,500  atm  under  the  influence  of 
azoisobutyronitrile  in  the  presence  of  water  was  made, 
but  the  insolubility  of  the  initiator  and  the  polymer  in 
water  rendered  interpretation  of  the  experimental  re¬ 
sults  impossible.  The  only  study  of  the  kinetics  of  liquid 
phase  polymerization  of  ethylene  was  made  in  which  the 
photochemical  decomposition  of  azoisopropane  was  used 
for  the  initiation. 

Propylene  Oxide  Used  by  Olin  to  Produce  Synthetic 
Glycerin  via  a  New  Route.  Chem.  Processing  24,  8 
(1961)  Nov.  (2  pp.) 

Another  use  area  for  a  propylene  derivative  developed 


uses  propylene  oxide  treated  by  a  new  catalyst  to  form 
allyl  alcohol,  which  is  then  converted  to  glycerin.  Ex¬ 
pected  to  be  in  operation  by  April,  1962  the  plant  will 
have  a  capacity  of  more  than  40  million  Ib/yr.  For 
the  12  month  period  ending  with  July,  glycerin  pro¬ 
duction,  all  grades  amounted  to  272.5  million  lb.  Olin 
uses  glycerin  in  explosives,  pharmaceuticals,  and  cello¬ 
phane — products  of  other  divisions. 

Reaction  of  Olefin-Palladium  (II)  Chloride  Complexes 
with  Nucleophiles:  a  New  Vinylation.  E.  W.  Stern  and 
M.  L.  Spector.  Proc.  Chem.  Soc.  1961,  370,  Oct. 

It  has  been  reported  that  good  yields  of  vinyl  acetate 
were  obtained  by  reaction  of  the  complex  (C2H4 
PdCl3)2  or  of  ethylene  and  palladium  (II)  chloride 
with  acetic  acid  containing  sodium  acetate,  that  this 
reaction  was  accompanied  by  reduction  of  the  chloride 
to  the  metal,  and  that  a  similar  reaction  occurred  be¬ 
tween  ethylene  and  ethanol  to  yield  acetadehyde  di¬ 
ethyl  acetal,  presumably  by  the  acid  catalyzed  addition 
of  ethanol  to  the  vinyl  ether  formed  initially. 

Recovery  of  High  Concentration  Carbon  Monoxide  from 
Copper  Liquor  Used  to  Purify  Ammonia  Synthesis  Gas. 

R.  B.  Moore  and  V.  T.  Atkinson  (assigned  to  Phillips 
Petroleum  Co.)  U.S.  3,006,729  (1961)  Oct.  31. 

A  method  is  claimed  for  recovery  of  carbon  monoxide 
from  fouled  copper  solution  used  to  absorb  CO  from 
ammonia  synthesis  gas.  This  comprises  flashing  the 
liquor  from  2,000  psig  to  40  psig  and  removing  a  first 
stream  of  hydrogen,  nitrogen,  and  CO  gases  which  may 
be  recycled.  Then  the  solution  is  further  flashed  to  zero 
psig,  to  yield  H2  and  N2  free  CO,  and  is  then  boiled  to 
recover  a  third  stream  of  CO.  The  stripped  solution 
may  be  recycled. 

Some  Activities  of  Nickel  Catalysts  on  the  Polymerization 
of  Ethylene.  A.  Scipioni  and  A.  M.  Goatin.  Revista  dei 
Combustihili  15,  786  (1961)  Oct.  15  pp.  Italian  text). 
Low  pressure  polymerization  of  ethylene  in  heterogene¬ 
ous  systems  with  nickel  based  catalysts  has  been  studied. 
The  activity  of  the  catalyst  and  the  characteristics  of 
the  polymers  obtainable  are  reported.  The  activity  of 
the  catalyst  depends  on  the  nickel  content  and  on  the 
ratio  between  nickel  oxide  and  reduced  nickel.  There 
is  an  optimum  concentration  of  total  nickel  to  reach 
the  maximum  activity  of  the  catalyst,  expressed  as  poly¬ 
mer  yield/gm  catalyst,  and  for  each  concentration  of 
nickel  and  nickel  o.xide  at  which  maximum  catalyst 
activity  is  obtained.  Changes  in  catalyst  activity  upon 
addition  of  copper  to  nickel  as  reported  as  well  as  the 
effects  of  temperature  pressure,  and  catalyst  activity  on 
the  properties  of  the  polymers  obtained. 

What's  Ahead  for  Acetylene  on  the  Pacific  Coast?  Oil 

Gas  J.  59,  88  ( 1961 )  Nov.  27  (4  pp.) 

Future  demand  for  acetylene  on  the  Pacific  Coast  points 
to  the  construction  of  a  30  million  lb  plant  by  1965. 
Los  Angeles  is  the  likely  spot  for  the  plant  and  the 
hydrocarbon  route  is  favored  over  a  calcium  carbide 
plant.  Although  a  Los  Angeles  plant  would  have  a  higher 
manufacturing  cost  than  a  plant  in  the  Houston  area, 
other  factors  show  a  plant  in  Los  Angeles  could  com- 
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pete  with  the  bigger  and  lower-cost  operations  on  tiie 
Gulf  Coast. 


8.  GAS  DISTRIBUTION 

Distribution 

A  Main  Under  Surrey  Dock*.  Gas  World  156,  593  (1961) 
Nov.  4. 

A  sound  engineering  job  has  recently  been  successfully 
completed  by  the  South  Eastern  Gas  Board’s  metropol¬ 
itan  division  distribution  department  in  laying  an  18 
in.  main  across  one  of  the  entrances  to  the  Port  of 
London  Authority  Surrey  Commercial  Docks.  Getting 
an  adequate  gas  supply  from  Rotherhithe  holder  sta¬ 
tion  across  to  what  is  virtually  an  island  formed  by 
Surrey  docks  has  been  a  problem  for  some  years.  The 
existing  10  in.  and  8  in.  mains,  together  with  water 
mains,  had  been  laid  nearly  100  years  ago  in  a  spe¬ 
cially  constructed  3  ft  diameter  cast  iron  culvert.  Since 
those  days,  electric  and  Post  Otfice  cables  have  been 
laid  making  access  for  inspection  and  maintenance 
practically  impossible. 

Pipe  Locators.  F.  V.  Long.  Pipe  Line  News  23,  22 
( 1961 )  Nov.  (3  pp.) 

Pipeline  companies  have  a  lot  of  pipe  in  the  ground, 
and  it  costs  a  lot  of  money  to  keep  it  there.  Although 
not  forgotten  in  the  books,  it  sometimes  is  hard  to  find 
in  the  ground.  And  even  harder  to  locate  are  “foreign” 
lines  that  must  not  be  dug  up  accidentally  during  repair. 
Consideration  of  the  best  pipe  locator  units  for  a  certain 
pipeline  maintenance  program  is  conducted  with  great 
care  by  many  companies,  as  is  indicated  by  a  leading 
West  Coast  gas  company.  Investigation  of  pipe  locator 
units  consists  of  comparing  with  most  recently  pur¬ 
chased  units.  The  three  primary  considerations  are  op¬ 
eration,  design,  and  cost. 

Peoples  Pipe*  7  Town*  with  Plastic.  D.  Grau.  Am.  Gas 
J.  188,  39  (1961)  Nov.  (4  pp.) 

Seven  Northern  Plains  towns  have  been  outfitted  with 
brand  new  plastic  gas  distribution  systems  by  Peoples 
Natural  Gas,  distribution  division  of  the  Northern 
Natural  Gas  Co.  of  Omaha,  Nebraska.  All  seven  of  the 
towns  selected  for  Peoples*  plastic  systems  have  from 
50  to  100  potential  gas  consumers.  None  of  them  has 
big  users  of  natural  gas,  so  main  and  service  line  sizes 
vary  little  within  the  town.  The  plastic  systems  installed 
so  far  have  been  built  at  estimated  savings  of  30% 
under  the  cost  of  steel  pipe. 

300-Ft  Continuous  Bore*  Help  Cut  Main  Installation  Costs. 

D.  Hale.  Am.  Gas  J.  188,  34  (1961)  Nov.  (4  pp.) 
Continuous  boring — up  to  500  ft  at  a  time — is  helping 
Southern  Counties  Gas  Company  install  street  mains 
with  a  minimum  of  pavement  breaking  and  patching. 
Key  to  the  new  operation  is  the  “Hydra-Mole”  an  in¬ 
genious  boring  machine  that  readily  adapts  to  any  hy¬ 
draulic  backhoe  and  which  was  designed  basically  for 
installing  pipe  with  speed  and  economy.  Southern 
Counties  Gas  is  using  the  new  technique  to  install  both 


new  mains  and  replacement  mains.  In  a  typical  job, 
appro.ximately  1,000  ft  of  2  in.  main  was  replaced  by 
boring-in  the  new  main.  Each  bore  was  approximately 
300  ft  in  length. 

Distribution  Problems 

Prevention  of  Substructure  Damage.  A  Symposium.  F.  B. 

Frey,  F.  P.  Pfluke,  R.  C.  Holcombe,  and  F.  Bunnell. 
Gas  Age  128,  35  (1961)  Nov.  9.  (8  pp.) 

The  pipeline  contractor  is  a  valuable  adjunct  to  the 
gas  utility's  construction.  He  can  also  be  a  menace  to 
the  utility's  (public  relations)  health,  wealth,  and  prop¬ 
erty.  The  key  to  a  successful  relationship  consists  of 
forewarning  and  information,  followed  by  the  neces¬ 
sary  defensive  action  by  the  utility.  Merely  charging 
the  contractor  with  the  cost  of  repairing  damage  has 
little  or  no  effect,  but  putting  pressure  on  the  careless 
contractor  through  meetings  with  town  officials  and  by 
getting  cooperation  of  the  insurance  carriers  offers  the 
greatest  hope.  With  forewarning  and  information  pos¬ 
sible  dangers  can  be  anticipated  and  necessary  action 
taken,  including  communication  with  the  agency  doing 
the  work.  The  machine  operator,  the  field  man,  the 
construction  engineer,  the  field  superintendent  are  the 
men  whose  every-  day  experience  puts  them  in  direct 
physical  contact  with  the  facilities.  The  story  must  be 
brought  home  to  them. 

You  Can't  Win  Friend*  by  Tearing  Up  Lawn*  and  Drive¬ 
way*.  F.  Clarke.  Can.  Gas  J.  54,  32  (1961)  Oct.  (3 
PP) 

Damage  to  lawns,  shrubbery,  and  driveways  is  the 
cause  of  many  irate  complaints  received  by  utilities. 
To  eliminate  this  problem  and  give  better  customer 
service,  and  to  meet  competition,  a  new  method  of 
installing  customer  services  was  applied  in  1960.  A 
minimum  amount  of  excavation  (approx.  4  ft  x  1  ft 
X  18  in.)  at  the  service  entry,  and  a  bell  hole  over  the 
gas  main  permitted  the  use  of  a  mechanical  pipe  pusher. 
Two  men  could  push  a  system  of  pipe  and  couplings 
under  lawns,  trees,  and  roads.  After  a  few  weeks  of 
training,  use  of  this  technique  showed  that  the  extra 
time  necessary  for  utilizing  the  pusher  was  being  com¬ 
pensated  by  a  decrease  in  clean-up  operations.  Service 
pushes  over  75  ft  slowed  up  the  operation  because  of 
higher  ground  friction  since  the  equipment  then  used 
was  inadequate.  By  substituting  hydraulic  equipment 
for  the  mechanical  pusher,  the  maximum  push  distance 
was  considerably  extended  and  the  rate  of  installation 
was  tripled.  At  present,  service  pipe  up  to  4  in.  in  di¬ 
ameter  is  being  installed  by  this  method,  although  the 
prime  application  is  for  -34  and  114  in.  services. 

Distribution  Systems 

Should  Distribution  Companies  Carry  the  Sale*  Burden 
for  the  Gas  industry?  O.  E.  Zwanzig.  Can.  Gas  J.  54, 
28  (1961 )  Oct.  (4  pp.) 

Natural  gas  from  Canadian  sources  has  by  now  been 
available  in  the  principal  Canadian  consumer  markets 
long  enough  to  have  made  its  impact  felt  as  a  major 
contributor  to  the  nation’s  total  energy  supply.  All 
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of  this  adds  up  to  one  conclusion — natural  gas  must 
be  marketed  ever  more  astutely  and  aggressively  against 
competition  which  gives  every  indication  of  becoming 
more  sophisticated  in  its  marketing  efforts.  Marketing 
natural  gas  in  this  context  refers  to  the  entire  problem 
— not  only  the  distributing  companies,  but  also  pro¬ 
ducers,  transporters,  and  appliance  manufacturers.  Ul¬ 
timately,  it  means  that  the  service  of  both  the  product 
and  the  appliance  must  be  made  more  attractive  to  the 
ultimate  consumer  than  that  of  competitive  energy 
sources  and  equipment. 

Maintenance 

Lead-Vinyl  Insulating  Covering  Reduces  Regulator  Sta¬ 
tion  Noise.  Pipe  Line  Ind.  15,  50  (1961)  Nov. 

Public  Service  Electric  &  Gas  Co.  of  Trenton,  New 
Jersey,  has  found  a  solution  which  holds  much  prom¬ 
ise.  By  coating  the  piping  in  the  regulator  stations  with 
limp  lead  loaded  vinyl  plastic  material  backed  with 
cloth,  the  company  has  cut  the  noise  level  approxi¬ 
mately  30  db  (decibels)  so  that  it  is  now  possible  to 
talk  inside  the  regulator  building  without  shouting. 


9.  GAS  FUEL  UTILIZATION 
AND  APPLIANCES 

Air  Conditioning 

Steam  Vacuum  Refrigeration.  E.  Spencer.  ASHRAE  J. 
3,  59  (1961)  Nov.  (7  pp.) 

A  new  steam-operated  refrigeration  system  is  now  avail¬ 
able  for  comfort  air  conditioning;  a  system  with  low 
installed  first  cost,  low  annual  steam  consumption,  and 
one  which  is  reliable  and  maintenance-free.  Although 
limited  in  size  at  present  to  systems  under  500  ton  of 
refrigeration  in  a  single  package,  the  merits  of  this 
modified  steam  vacuum  system  should  be  considered 
wherever  steam  is  used  to  produce  refrigeration  for 
air  conditioning  or  other  water  chilling  purposes. 

Air  Pollution 

Plastic  Scrubbers  Control  Air  Pollution.  F.  W.  Arndt. 
Chein.  Eng.  68,  146  (1961)  Nov.  (3  pp.) 

Light  weight  and  excellent  corrosion  resistance  of  poly¬ 
ester  packed-columns  offer  significant  economies.  This 
type  of  equipment  normally  does  not  contribute  to  pro¬ 
duction  and  profit  (and  actually  involves  an  expense  with 
no  hope  of  monetary  recovery),  so  a  company  will 
usually  select  the  cheapest  installation  that  meets  op¬ 
erating  requirements.  As  a  result,  particularly  where 
corrosives  are  involved,  there  has  been  a  recent  trend 
toward  the  use  of  scrubbers,  ducts,  and  fans,  constructed 
of  reinforced  polyester,  a  material  contributing  to  high 
over-all  economy  and  effectiveness. 

Burners 

Burners  for  Cooking  Ranges  and  Ventilating  Means 
Therefor.  M.  R.  Morasch.  U.S.  3,002,513  (1961)  Oct. 
3. 


A  ventilated  cooking  range  is  comprised  of  a  top  plate 
containing  cup-shaped  depressions  in  which  the  gas  or 
electric  burner  element  is  located.  Each  burner  is  sur¬ 
rounded  by  a  smaller  cup-shaped  element  which  is 
sealed  to  the  burner  edge  and  ffanged  so  as  to  seal  it 
against  the  edge  of  the  outer  cup.  The  cups  form  a 
double-walled  jacket  around  the  burner  below  the  range 
top.  The  jacket  is  connected  by  conduit  to  a  suction 
fan  which  pulls  ventilating  air  through  narrow  annular 
slots  at  the  top  level  of  the  jacket. 

Gas-Fueled  Thermo-Electric  Generator.  L.  C.  Biggie  (as¬ 
signed  to  General  Controls,  Inc.)  U.S.  3,002,554 
(1961)  Oct.  3. 

In  a  gas-fueled  thermoelectric  generator  an  improved 
mounting  structure  is  claimed.  This  comprises  a  U- 
shaped  bracket  which  holds  the  pilot-burner  and  the 
generator  member  as  vertical  legs.  The  burner  flame, 
projected  horizontally,  is  passed  across  the  air  inletpart 
for  the  burner,  thereby  acting  as  an  incinerator  for 
dust  particles  carried  by  the  air. 

Gaseous  Fuel  Burner.  R.  D.  Reed  (assigned  to  John 
Zink  Co.)  U.S.  3,002,553  (1961)  Oct.  3. 

A  gas  burner  head  operates  with  more  stable  ignition 
and  provides  flame  retaining  characteristics.  The  burner 
is  comprised  of  a  cylindrical  nozzle  with  reduced  di¬ 
ameter  discharge  orifice.  A  large  diameter  annular 
member  encloses  the  downstream  nozzle  end  to  pro¬ 
vide  an  annular  space  between  nozzle  and  annular  cup. 
Weep-holes  drilled  tangentially  through  the  orifice  of 
the  nozzle  result  in  a  helical  movement  of  gas  into  the 
annulus,  where  it  meets  secondary  air  entering  through 
radial  holes  drilled  in  the  annular  cup,  at  the  level  of 
the  orifice.  The  annular  chamber  provides  space  for 
stable  combustion  which  ignites  the  main  stream  at  the 
orifice. 

Sheet  Metal  Gas  Burner  with  Removable  Insert.  J.  R. 

Griffin  (assigned  to  American  Radiator  and  Standard 
Sanitary  Corp.)  U.S.  3,002,552  (1961)  Oct.  3. 

An  improved  elongated  gas  burner  for  use  in  heaters 
and  ovens  is  comprised  of  a  housing  or  mixing  cham¬ 
ber  formed  of  two  stamped  sheets  which  are  mated  to 
leave  a  venturi  entrance  and  an  elongated  top  opening 
slot.  A  stamped  U-shaped  insert  is  fitted  into  this  open¬ 
ing  and  is  held  by  several  spaced  vertical  grooves 
crimped  into  the  vertical  side-walls  of  the  slot,  which 
register  with  similar  crimps  in  the  insert.  Such  fitting 
forms  an  elongated  gas  port  for  the  flame  which  re¬ 
mains  fixed  without  bolts  or  clamps. 

Flame  Research 

Combustion  of  Gas  Flowing  at  the  Surface  of  a  Plate. 

L.  Y.  Artyukh,  L.  A.  Vulis,  and  V.  P.  Kashkarov.  In¬ 
ternational  Chem  Eng.  1,  64  (1961)  Oct.  (5  pp.) 

By  using  the  example  of  a  homogeneous  stream  of  com¬ 
pressible  gas  flowing  about  a  burning  plate,  the  present 
paper  gives  a  complete  exposition  of  the  results  of  such 
studies,  and,  at  the  same  time  generalizes,  and  adds  con¬ 
siderably  to  the  previously  published  data.  In  the  ap¬ 
proximation  obtained,  the  change  of  the  velocity,  tem- 
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perature,  and  concentration  profiles  along  the  length  of 
the  plate  have  been  taken  into  account  (using  “quasi¬ 
auto-analogue”  quasistationary  solutions).  The  study  was 
limited  to  laminar  flow  in  the  boundary  layer  along  the 
plate. 

Flame  Stabilization  in  a  Boundary  Layer  Over  a  Cooled 
Surface.  R.  J.  Heinsohn  and  J.  E.  Lay.  Paper  61-SA-5j. 
ASME  Fuels  Div.  Los  Angeles,  Calif.  June  11-15 
(1961) 

Experiment  and  analysis  have  shown  that  a  flame  can 
be  stabilized  in  the  boundary  layer  over  a  cooled  sur¬ 
face.  Stabilization  is  found  to  depend  on  the  existence 
of  an  “anchor  point.”  The  experiments  show  that  at 
a  constant  free-stream  velocity  the  stabilized  flame  as¬ 
sumes  positions  closer  to  the  leading  edge  as  lean  fuel- 
air  ratios  approach  stoichiometric  proportions.  Pre¬ 
dictions  of  the  flame  position  by  consideration  of  purely 
laminar  flame  speeds,  laminar  quenching  distances,  and 
the  measured  boundar>’-layer  velocity  profiles  disagree 
with  observation.  Quantitative  confirmation  can  be  at¬ 
tained  by  replacing  laminar  parameters  with  flame 
speeds  and  quenching  distances  which  are  appropriate 
to  measured  turbulence  in  the  boundary  layer. 

Influence  of  Flow  upon  the  Formation  of  the  Flame  Sur¬ 
face  and  the  Stability  of  Premixed  Flames.  K.  Hess. 
Gas  u.  Wasserfach  102,  1240  (1961)  Nov.  (7  pp.) 

Most  known  methods  for  estimation  of  the  interchange- 
ability  of  gases  are  of  empirical  nature,  resulting  in  lack 
of  general  validity.  As  an  example  of  flame  stability, 
it  is  shown  that  results  of  the  theoretical  considerations, 
however,  have  reached  a  position  which  permits  valid 
expressions  within  determined  limits.  In  connection  with 
the  explanation  of  the  conception  “flame  stability”  and 
the  processes  of  combustion  in  the  bunsen  burner,  a 
study  was  made  of  the  flow  proportions  in  the  mixing 
tube  and  in  free  space,  as  well  as  the  influence  of  the 
combustion  on  the  flow  and  the  dependence  of  the  form 
of  the  flame  surfaces  on  the  tube  flow.  Comparisons 
between  the  theoretical  and  experimental  flame  cones 
as  well  as  considerations  of  the  alterations  of  the  flame 
velocity  over  the  tube  cross  section,  and  of  flame  shape 
in  the  tube  conclude  the  first  installment. 

Research  on  Turbulent  Diffusion  Combustion.  M.  W. 

Thring.  1.  Inst.  Fuel  34,  494  (1961)  Nov.  (9  pp.) 

The  object  of  this  research  is  to  make  it  possible  to 
produce  and  control  industrial  flames  from  a  detailed 
understanding  of  the  physical  and  chemical  processes 
involved  rather  than  from  the  empirical  results  of  full 
scale  trials.  This  is  desirable  because  it  is  much  easier 
to  develop  and  improve  flames  provided  by  the  former 
theoretical  method.  It  is  shown  that  the  industrial  flame 
processes  are  so  complex  that  experimental  research  at 
3  intermediate  degrees  of  complexity  is  necssary  to  un¬ 
ravel  the  combustion  and  the  gas  flow  phenomena.  Good 
progress  is  now  being  made  at  all  3  stages  which  are 
categorized  by  experimental  large-scale  flame  tunnels, 
controlled  mixing  history  furnaces  and  single  droplet 
or  particles  studies,  but  the  mathematical  formulae 
necessary  to  link  these  stages  of  experimental  work  are 


not  yet  sufficiently  developed  to  make  the  objective  im¬ 
mediately  attainable. 

Industrial  Heating 

The  Use  of  Natural  Gas  in  Open  Hearths.  E.  R.  Gard¬ 
ner.  Paper  61-SA-49.  ASME  Fuels  Div.  Los  Angeles, 
Calif.  June  11-15  (1961) 

During  the  past  few  years,  the  American  Steel  com¬ 
panies  have  concentrated  upon  modernization  of  their 
facilities,  particularly  the  raw  materials  through  ingot 
phase  of  steel  producing,  including  open  hearth  depart¬ 
ments.  With  50%  or  more  of  the  cost  of  finished  steel 
products  developing  in  this  phase,  further  efforts  to 
decrease  costs  are  expected  to  be  accomplished  by 
modernizing  facilities  and  retiring  obsolete  equipment. 
Many  of  these  developments  have  involved  new  fuel  ap¬ 
plications  to  existing  steel  producing  equipment.  Some 
recent  applications  of  natural  gas  in  the  operation  of 
steel  producing  are  described. 

This  New  Heater  Uses  Convective  Transfer.  J.  Thurley. 
Peirol/Chem  Eng.  33,  60  (1961)  Nov.  (6  pp.) 

A  new  type  of  fired  heater  that  employs  convective 
rather  than  radiant  heat  transfer  promises  to  have  wider 
application  for  general  heating  duty.  The  combus¬ 
tion  reaction  takes  place  in  a  separate  chamber  or 
“fuel  reactor”  and  the  hot  gases  are  discharged  to  a 
heat  exchange  section  where  transfer  is  predominantly 
convective.  Rapid  recirculation  of  flue  gases  is  caused 
by  jet  velocities  of  the  hot  combustion  gases.  Test  data 
from  a  3  million  Btu/hr  experimental  unit  is  given 
together  with  a  discussion  of  the  combustion  and  heat 
transfer  mechanisms  underlying  its  operation.  Sufficient 
information  is  given  to  enable  comparison  with  conven¬ 
tional  radiant-type  heaters. 

The  Design  of  an  "Everclean  Window"  for  the  Observa¬ 
tion  of  the  Optical  Density  of  Flue  Gas.  P.  A.  E.  Crosse, 
D.  H.  Lucas,  and  W.  L.  Snowsill.  J.  Inst.  Fuel  34,  503 
( 1961 )  Nov.  (3  pp.) 

One  of  the  main  causes  of  unreliability  in  smoke  density 
meters,  the  obscuration  of  the  duct  windows  by  smoke, 
has  been  overcome  by  the  use  of  a  new  type  window, 
the  “everclean  window.”  Two  variants  of  the  “ever¬ 
clean  window”  are  described,  one  for  use  in  positions 
where  the  pressure  can  alternate  above  and  below  at¬ 
mospheric.  In  general,  the  windows  will  require  no 
external  supplies  and  will  remain  clean  for  periods  longer 
than  a  year  without  attention. 

Track  Shoes  Formed  and  Hardened  Rapidly  Through  Use 
of  Single  Heating  Cycle  in  Conveyorized  Radiant  Furnace. 

Ind.  Healing  28,  2154  (1961)  Nov.  (6  pp.) 

Track  shoes  for  heavy  tractors  are  of  rugged  construc¬ 
tion,  but  they  require  precise  and  uniform  heating  for 
punching,  forming,  and  hardening  operations.  To  pro¬ 
duce  high  quality  track  shoes  economically  at  the  Mel¬ 
rose  Park  Works  of  International  Harvester  Co.,  a  com¬ 
pact  hardening  furnace,  designed  and  built  by  Selas 
Corporation  is  integrated  into  a  production  line.  The 
walking  beam  furnace,  employing  gradiation  heating, 
is  capable  of  precise  control  of  temperature  as  well  as 
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uniformity  of  heating  throughout  an  irregularly  shaped 
workpiece. 

Waste  Heat  Recovery  from  Industrial  Furnaces.  R.  J. 

Sarjant.  BCURA  Monthly  Bull.  25,  209  (1961)  June. 
(13  pp.) 

Progress  since  the  previous  Waste  Heat  Conference 
held  in  1946,  has  shown  a  marked  advance  in  applica¬ 
tion  of  accepted  methods  and  techniques,  which  was 
doubtlessly  due  to  the  substantial  rise  in  costs  during 
the  intervening  period.  Much  more  waste  heat  is  now 
recovered  than  previously.  The  topics  covered  during 
the  conference  indicate  the  widespread  industrial  in¬ 
terest.  Typical  groups  covered  are:  glass  industry,  unit 
melters,  gas  manufacturing,  copper  industry,  chemical 
industries,  and  ceramic  industries.  Types  of  equipment 
engineered  for  waste  heat  recovery  include:  metallic 
recuperators,  heat  regenerators,  waste-heat  boilers,  and 
gas  turbines. 

West's  Largest  Furnace  for  Heat  Treating  Missile  Parts. 

Ind.  Gas  40,5  (1961)  Nov. 

First  units  to  be  run  are  Titan  II  bulkhead  sections, 
for  which  the  furnace  was  primarily  planned.  A  great 
variety  of  space  age  parts  can  be  accommodated.  The 
furnace  is  25  ft  tall,  32  ft  long  and  18  ft  in  diameter, 
with  interior  working  dimensions  14  ft  high  by  12  ft 
10  in.  in  diameter.  A  wide  range  of  closely  controlled 
temperatures — up  to  1200°  F— along  with  facilities  for 
spray  quenching  and  cold  or  hot  water  immersion 
quenching  permits  treating  certain  alloys  as  well  as 
aluminum.  A  high  range  temperature  spread  of  only 
3°  was  recorded.  The  low  temperature  spread  was  only 
1°.  Contributing  to  this  impressive  performance  are 
such  features  as  radiant  tube  gas  firing,  leeds  Northrup 
2-zone  controls,  and  a  ventilating  system  which  exhausts 
all  combustion  products  outside  the  furnace  and  re¬ 
circulates  the  air  16  times/minute. 

Metallurgy 

Blasting  Metals  Into  Fancy  Shapes.  Business  Week.  No. 
1682,  94  (1961)  Nov.  25.  (4  pp.) 

The  use  of  gas  to  shape  metals  takes  many  forms. 
Compressed  gas  is  used  either  directly  to  bend  a  metal, 
or  it  drives  a  piston  or  ram  into  a  work  piece  to  form 
it.  Dynapak,  a  ram  operated  machine  was  pioneered  in 
1958  by  General  Dynamics.  This  machine  forges,  ex¬ 
trudes,  and  compacts  metals.  Standard  models  are 
priced  from  $35,000  to  $60,000.  Machining  costs  on 
single  parts  have  been  reduced  by  as  much  as  $6,000 
by  utilizing  the  extrusion  technique.  Other  new  devel¬ 
opments  use  two  rams  that  meet  at  equal  velocity  tak¬ 
ing  some  of  the  load  off  the  frame,  transferring  it  to 
the  piece  being  worked.  Gas  pressure  alone  without  a 
ram  or  piston  may  be  used  to  form  the  metal,  and  still 
another  process  utilizes  small,  blank  cartridges  that  re¬ 
lease  a  quick  burst  of  powder  gas  for  bending  either 
sheet  or  tube. 

Ovens 

Air  Heaters.  J.  R.  Williams  (assigned  to  Selas  Corp.) 
U.S.  3,001,779  (1961)  Sept.  26. 


An  oven  heating  system  is  comprised  of  a  heater  for 
a  wall  mounting  which  combines  a  refractory  com¬ 
bustion  chamber,  fuel  and  air  inlets,  and  an  annular 
refractory  passage  to  feed  hot  products  into  the  oven. 
Hot  gas  is  drawn  from  the  oven  and  introduced  to  the 
annular  passage  to  recirculate  with  the  combustion 
gases. 

Refrigeration 

Natural  Gas  Expansion  Refrigeration  System.  W.  L. 

Morrison  (assigned  to  Liquifreeze  Co.  Inc.)  U.S.  3,- 
002,362  (1961)  Oct  3. 

A  gas  refrigeration  system  is  comprised  of  expanding 
and  heat-exchanging  equipment  through  which  gas  is 
discharged  from  a  high  pressure  main;  cooled  by  doing 
work;  and  used  as  a  refrigerant.  A  heat-exchange  pre¬ 
cooler,  turbo-expander,  heat  exchange  refrigerator,  and 
low  pressure  turbocompressor  are  used  in  series,  with 
cold  gas  from  the  refrigerator  discharging  into  a  pre¬ 
cooler  and  then  to  a  turbocompressor.  Thus  a  continu¬ 
ous  supply  of  useful  refrigeration  is  recovered  from 
the  high  pressure  gas. 

Space  Heaters 

Gat  Heaters  of  the  Overhead  Type.  E.  J.  Cowan.  U.S. 
3,002,512  (1961)  Oct.  3. 

An  overhead  heater  is  comprised  of  a  metal  bowl  with 
a  flat  bottom  which  radiates  heat.  A  circular  burner 
head  supported  from  an  upper  bowl  is  placed  adjacent 
to  the  bottom  bowl  with  the  burner  ports  firing  radially. 
Premixed  air  and  gas  burn  with  flame  directed  hori¬ 
zontally,  aided  by  secondary  air  from  an  upper  conduit. 
Combustion  products  are  vented  by  a  separate  conduit 
from  the  upper  bowl. 

Heaters  on  Rental.  Gas  Service  and  Domestic  Coke.  40, 
518  (1961)  Nov. 

If  this  is  broadly  a  correct  assessment  of  the  present 
situation,  it  would  appear  that  it  may  be  the  oppor¬ 
tune  moment  to  introduce  a  policy  of  offering  room 
heaters  to  the  public  on  rental.  This  was  the  main 
method,  either  directly  or  through  prepayment  supple¬ 
ments,  used  to  develop  the  market  for  gas  cookers  in 
the  early  days. 

Space  Heating  for  Mourenx  Flats.  J.  Breton.  J.  Ind.  du 
Gaz  85,  363  (1961)  Aug.-Sept.  (8  pp.  French  text.) 
The  discovery  of  natural  gas  in  the  scarcely  populated 
Lacq  area,  required  housing  for  the  numerous  personnel 
brought  in  for  exploitation  and  development  of  gas  pro¬ 
duction.  A  new  town  has  been  built.  This  report  de¬ 
scribes  the  space  heating  units  in  the  new  buildings. 

Unit  Heaters  for  General  Space  Heating.  G.  Reznor. 
Gas  Heat  and  Comfort  Cooling  12,  28  (1961)  Nov. 
(2  pp.) 

Direct  fired  gas  equipment  always  should  be  considered 
when  heating  industrial  plants,  warehouses,  and  related 
spaces.  In  most  cases,  individual,  direct  fired  gas  heat¬ 
ers  offer  a  practical  and  economical  answer.  Gas  piping 
and  venting  is  relatively  simple  and  inexpensive  com- 
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pared  with  maintaining  a  boiler  plant,  piping  and  ac¬ 
cessories  for  steam  and  hot  water  units.  Where  floor 
space  is  limited,  unit  heaters  with  propeller  fans  are 
recommended.  These  units  can  be  suspended  from 
above,  out  of  the  way  of  shelving,  cranes,  and  other 
such  equipment. 

10.  EQUIPMENT  AND 
INSTRUMENTATION 

Automation 

Applications  of  Process  Stream  Analyzers.  D.  J.  Fraade. 
Instruments  and  Control  Systems  34,  2059  (1961)  Nov. 
(3  pp.) 

Analytical  instruments  of  all  types  are  finding  increasing 
use  as  continuous  monitors  and  controllers  on  process 
streams.  A  table  is  given  which  shows  some  typical  ap¬ 
plications  of  process  stream  analyzers,  including  plant 
and  service. 

Electronic  Analog  Computer  Solution  of  Combined  Heat 
and  Mass  Transfer  Problems.  D.  G.  Rich  and  G.  K. 
Gable.  ASHRAE  J.  3,  51  (1961)  Nov.  (7  pp.) 

Simultaneous  transfer  of  mass  and  heat  is  a  fundamen¬ 
tal  phenomenon  of  air  conditioning.  Cooling  and  de- 
humidifying  coils,  air  washers,  cooling  towers,  and 
evaporative  condensers  are  commonly  used  components 
in  which  combined  heat  and  mass  transfer  occur;  con¬ 
sequently,  the  ability  to  predict  accurately  the  perform¬ 
ance  of  these  devices  is  an  important  and  frequently 
recurring  problem.  This  paper  outlines  methods  by 
which  these  problems  may  be  solved  quickly  and  ac¬ 
curately  on  an  electric  analog  computer. 

Equipment 

The  Right  Tool  for  the  Right  Job.  H.  Olbur.  Gas  Heat 
and  Comfort  Cooling.  12,  30  ( 1961 ). 

Air  conditioning  calls  for  more  specialized  service  tools 
than  does  heating.  Without  some  of  them,  it  is  impos¬ 
sible  to  discover  what  is  wrong  with  a  unit,  no  matter 
how'  many  symptoms  there  may  be.  Gauges  to  check 
head  and  suction  pressure  together  with  a  good  vacuum 
pump,  are  absolutely  necessary,  and  the  others  outlined 
more  than  pay  for  themselves. 

Solenoid  Valves  Simplify  Automatic  Gas  Sampling. 

G.  F.  Shea.  Chem.  Eng.  68,  132  (1961)  Nov.  (2  pp.) 
.A  timer,  which  energizes  and  de-energizes  2  four-way 
solenoids,  allows  gas  samples  to  be  taken  at  any  de¬ 
sired  interval.  The  gas  is  trapped  in  a  stainless  steel 
coil,  and  then  sent  on  for  analysis.  This  simple,  inex¬ 
pensive,  automatic  gas  sampler  can  be  used  to  take 
periodic  samples  for  analysis  by  gas  chromatograph  or 
other  analytical  instrument.  It  can  serve  in  a  pilot 
plant,  for  absorption  studies,  for  injection  studies,  for 
injecting  pulses  of  gaseous  feeds  into  apparatus,  or  for 
taking  aliquot  samples  of  tail  gas  over  a  period  of  time. 

Instruments 

An  Instrument  for  the  Measurement  of  the  Humidity  of 


Air.  J.  D.  Wentzel.  ASHRAE  J.  3,  67  (1961)  Nov. 

(7  pp.) 

The  problem  of  accurate  humidity  measurement  is 
one  which  concerns  not  only  meteorologists,  but  also 
many  manufacturing  industries.  It  is  often  necessary 
to  control  the  amount  of  water  vapor  in  the  air  artifici¬ 
ally  to  comply  with  specific  requirements.  The  accu¬ 
rate  continuous  measurement  of  the  humidity  of  the 
air  is  of  the  utmost  importance.  An  adiabatic  saturator 
which  has  been  developed  is  capable  of  measuring  the 
adiabatic  saturation  temperature  to  a  high  degree  of 
accuracy.  Once  this  is  known,  the  absolute  humidity 
can  readily  be  found  by  calculation  or  from  tables.  It 
is  an  absolute  instrument.  This  instrument  can  easily 
be  adapted  for  continuous  recording  and  controlling 
of  humidity. 

Now:  Chromatographic  Process  Control.  Can.  Chem. 
Processing  45,  84  (1961)  Nov.  (4  pp.) 

Stream  analyzers  add  a  new  dimension  to  process  con¬ 
trol.  The  versatile  gas  chromatograph  readies  itself  for 
a  big  role  in  future  process  applications.  Chromatographs 
are  ready  for  a  new  role  as  process  controllers.  In  the 
last  decade  they  have  won  wide  acceptance  as  versatile 
and  elegant  laboratory  analyzers  of  complex  mixtures, 
especially  of  hydrocarbons.  They  were  then  adapted 
to  the  plant  to  sample  directly  from  process  streams. 
Finally  refinements  in  hardware  and  experience  in  ap¬ 
plication  engineering  by  both  users  and  manufacturers 
have  resulted  in  a  range  of  new  equipment  engineered 
especially  for  use  in  rugged  plant  environments,  with 
automated  programs  which  allow  them  to  complete 
difficult  analyses  rapidly  and  reliably  without  human  at¬ 
tention.  Thus,  another  piece  of  laboratory  equipment 
has  evolved  into  a  transducer  for  process  control. 

Piping 

Steam  Distribution:  Better  Control  at  Lower  Cost.  L.  R. 

Driskell.  Chem.  Eng.  68,  246  (1961)  Nov.  13.  (5  pp.) 
A  comprehensive  engineering  study  has  shown  that  a 
new  concept,  based  on  a  pneumatically  loaded  steam 
piloted  regulator,  can  cut  original  piping  costs  by  over 
40%,  valve  costs  by  75% — and  yet  can  offer  better 
process  control  than  the  conventional  system.  To 
achieve  this  improved  control,  it  is  often  advantageous 
to  incorporate  the  regulator  in  an  existing  system. 

Pumps 

New  Pump  Line  Gives  Standards  Another  Push.  Chem. 
Eng.  News  39,  46  (1961)  Nov.  21  (3  pp.) 

Industry  wide  standards  for  chemical  process  pumps 
have  received  considerable  attention  since  1955.  Many 
chemical  pump  users  have  been  clamoring  for  years 
for  pump  standards  that  would  give  them  some  kind  of 
interchangeability  between  pumps  of  different  makes. 
The  idea  is  to  have  something  akin  to  the  National 
Electrical  Manufacturers  Association  electric  motor 
standards.  So  far  nothing  acceptable  to  all  interested 
parties  has  been  worked  out.  According  to  one  pump 
company  representative,  the  long  wait  for  standards  has 
“fouled  things  up,"  caused  stagnation.  Companies  are 
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afraid  to  start  new  lines  for  fear  that  they  won’t  meet 
the  standards  if  and  when  they  might  be  adopted. 

11.  MATERIALS  OF  CONSTRUCTION, 

AND  CORROSION 

Cathodic  Protection 

Detection  of  Interference  Current  on  a  Simulated  Pipe¬ 
line.  J.  M.  Taylor,  Jr.  and  J.  P.  Barrett.  Corrosion  17. 
507t  (1961)  Nov.  (2  pp.) 

Laboratory  tests  were  made  to  determine  some  of  the 
limits  of  detection  of  interference  current  on  a  simu¬ 
lated  pipeline.  Test  involved  measurement  of  the  IR 
drop  produced  on  a  straight  piece  of  wire  suspended 
horizontally  between  two  insulators.  It  was  found  that 
the  minimum  detectable  current  on  25-50  ft  of  “pipe” 
carrying  no  long  line  current  was  between  40  and  160 
ma,  and  the  minimum  on  25  ft  of  “pipe”  already  carry¬ 
ing  a  long  line  current  of  280  ma  interference  current 
on  25  ft  of  “pipe”  was  unaltered  when  spacing  be¬ 
tween  probes  was  unchanged  from  “25  ft”  to  “600  ft” 
so  long  as  the  affected  section  was  kept  between  the 
probes. 

The  Low  Potential  Zinc  Anode  in  Theory  and  Applica¬ 
tion.  J.  R.  Wellington.  Corrosion  17,  550t  (1961) 
Nov.  (7  pp.) 

For  sea  water  it  is  shown  that  it  is  desirable  to  limit 
the  cathode  polarization  to  a  value  less  anodic  than 
—  1.1  v(vs  Ag/AgCl).  The  advantages  of  low  potential 
anode  for  the  cathodic  protection  of  iron  under  these 
conditions  are  discussed  in  detail  in  terms  of  circuit 
resistance,  self  regulation,  and  current  distribution  on 
the  cathode.  Other  desirable  anode  characteristics  such 
as  current  efficiency,  current  capacity/unit  volume, 
and  the  effect  of  anode  shape  on  anode  current  output 
are  examined  mathematically.  The  practical  advan¬ 
tages  and  implications  of  the  above  considerations  are 
described.  It  is  suggested  that  where  cathode  polariza¬ 
tion  controls  current  distribution  on  the  cathode  and 
regulates  anode  current  output,  a  new  concept  can  be 
advanced  for  the  design  of  cathodic  protection  systems 
utilizing  low  potential  zinc  anodes. 

Coatings 

Leakage  Conductance  Coating  Surveys  on  Asphalt  Mas¬ 
tic  Coated  Pipe.  G.  L.  Paisley.  Corrosion  17,  101 
(1961)  Nov.  (3  pp.) 

Follow-up  leakage  conductance  surveys  were  made  at 
10  mi  intervals  along  335  mi  of  continuous  asphalt 
mastic  coated  pipe.  Check  points  included  3  major 
river  crossings.  Test  results  were  compared  with  data 
reported  in  1953  on  the  same  pipe.  It  was  found  that 
the  overall  current  requirements  of  the  351  mi  of  6  in. 
pipe  had  not  increased  in  18*/2  yr.  A  total  current  of 
18  amps  over-protected  the  line  to  a  minimum  poten¬ 
tial  of  1.000  volt.  Progressive  deterioration  of  the 
coating  as  a  whole  was  not  evident  although  there 
was  considerable  deterioration  in  the  immediate  vicin¬ 
ity  of  coating  discontinuities.  The  low  mean  average 


coating  conductance  reported  indicated  that  cathodic 
protection  had  not  adversely  affected  sound  coatings 
during  the  18'/i  yr  interval. 

Corrosion 

Accelerated  Testing  for  Resistance  to  Erosion-Corrosion. 

R.  L.  Hadley  and  H.  J.  Smith.  Corrosion  17,  9  (1961) 
Nov.  (5  pp.) 

Because  some  metals  used  in  appliances  must  have 
both  erosion  and  corrosion  resistance,  a  series  of 
accelerated  tests  was  made  on  several  stainless  unhard¬ 
ened  wrought  steels,  hardened  wrought  steels,  hardened 
cast  steels,  and  a  proprietary  wrought  stainless  iron. 
Tests  consisted  of  exposing  specimens  for  100  hr  in  a 
continuously  circulating  4%  NaCl  solution  at  150°F 
with  aluminum  oxide  pellets  as  abrasive.  Rotating  test 
vessel  was  inclined  to  produce  tumbling  action  of  the 
pellets.  Both  weight  and  edge  losses  were  considered 
in  judging  results.  Cast  420  or  wrought  431  stainless 
steel  was  found  to  perform  best. 

Cathodic  Protection  for  Plant  Structures.  Pt.  II.  B.  Husock. 
Pipe  Line  News  23,  50  (1961)  Nov.  (3  pp.) 

While  the  decision  as  to  whether  or  not  cathodic  pro¬ 
tection  is  justified  is  based  to  a  large  degree  on  the 
straight  forward  comparison  of  the  cost  of  protection  as 
opposed  to  the  cost  of  leak  repairs,  there  are  other  con¬ 
siderations  on  which  the  decision  is  based.  In  assign¬ 
ing  priority  for  applying  protection  to  various  structures, 
very  often  operational  importance  governs  rather  than 
the  corrosion  pattern.  Where  hazards  to  safety  are  in¬ 
volved,  cathodic  protection  is  provided  as  an  insurance 
measure  rather  than  as  a  result  of  economic  considera¬ 
tions.  Although  cathodic  protection  systems  for  under¬ 
ground  plant  structures  are  not  appreciably  different 
from  other  cathodic  protection  systems  extreme  care 
must  be  used  for  proper  design.  A  complete  knowledge 
of  all  underground  metallic  structures  is  absolutely 
essential.  A  method  of  determining  the  corrosion  pat¬ 
tern  has  been  described,  but  this  method  is  only  one  tool 
to  be  used  in  determination  of  the  corrosion  pattern  and 
it  must  be  combined  with  other  measurements  and  tests 
in  order  to  obtain  a  complete  picture  of  the  corrosion 
activity. 

Metallurgy 

Oxidation  Reduction  Potential  as  a  Control  Criterion  in 
Inhibition  of  Refinery  Sulfide  Corrosion.  C.  B.  Hutchin¬ 
son  and  W.  B.  Hughes.  Corrosion  17,  514t  (1961) 
Nov.  (5  pp.) 

The  effect  of  the  sulfide  on  the  corrosion  of  refinery 
crude  unit  overhead  equipment  is  considered,  using 
oxidation  reduction  potential  (redox)  as  a  criterion  of 
sulfide  content.  The  study  shows  that  optimum  operat¬ 
ing  conditions  are  established  through  careful  injection 
of  ammonia  to  control  pH,  redox,  and  sulfide  content 
of  the  overhead  water.  Laboratory  data  are  presented 
to  show  the  influence  of  changes  in  pH  and  redox 
on  corrosivity  and  on  the  effectiveness  of  various  corro¬ 
sion  inhibitors.  Application  of  the  findings  of  this 
investigation  to  refinery  practice  is  illustrated. 
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A  Study  by  Polarization  Techniques  of  the  Corrosion 
Rates  of  Aluminum  and  Steel  Underground  for  Sixteen 
Months.  W.  J.  Schwerdtfeger.  V.  S.  Bur.  Stds.  J.  Re¬ 
search  65C,  271  (1961)  Oct-Dec.  (6  pp.) 

One  aluminum  and  one  steel  specimen  were  exposed 
underground  for  16  months  in  order  to  make  a  running 
survey  of  their  corrosion  rates  as  influenced  by  weather 
and  time.  Cathodic  and  anodic  data  were  obtained 
periodically  as  a  basis  for  calculating  rates  of  corro¬ 
sion.  Automatic  polarizing  and  recording  equipment 
housed  indoors,  was  used  for  making  the  measure¬ 
ments.  The  method  is  adaptable  for  field  use  in  making 
corrosion  rate  or  soil  corrosivity  studies  where  com¬ 
mercial  power  sources  are  not  available. 

Sulfide  Stress  Cracking  of  Steels  for  API  Grade  N-80 
Tubular  Products.  M.  F.  Baldy.  Corrosion  17,  509t 
(1961)  Nov.  (5  pp.) 

A  laborator>'  investigation  was  made  of  various  factors 
affecting  the  sulfide  stress  cracking  resistance  of  a 
C-Mn-Mo  grade  of  steel  commonly  used  for  producing 
API  Standard  5A.  Grade  N-80  tubular  products.  It  was 
found  that  the  sensitivity  to  sulfide  stress  cracking  of 
this  steel  in  the  normalized  condition  was  increased 
significantly  by  1%  plastic  prestrain.  Experiments  with 
the  same  material  in  the  normalized  and  tempered 
condition  indicated  that  tempering  decreased  the  effect 
of  subsequent  cold  work  on  sulfide  stress  cracking. 
Specimens  tempered  at  1150°F  had  somewhat  greater 
resistance  to  failure  than  those  tempered  at  1200°F. 
The  corrosion  rate  of  this  C-Mn-Mo  steel  in  the  acidi¬ 
fied  sulfide  solution  used  for  testing  was  independent 
of  applied  stress  and  prior  thermal  or  mechanical 
history. 

Surface  and  Structural  Stability  of  Heat  Resistant  Cast 
Alloys.  E.  A.  Schoefer.  Ind.  Heating  28,  1947  (1961) 
Oct.  (5  pp.) 

The  wide  range  of  heat-resistant  cast  alloys  available 
for  the  design  of  equipment  in  high  temperature  service 
permits  the  selection  of  the  alloy  or  group  alloys  best 
suited  to  meet  the  specific  needs  of  the  application.  Hot 
gas  corrosion  causes  a  progressive  scaling  of  conven¬ 
tional  structural  material,  reducing  the  sectional  area 
of  the  exposed  part,  with  consequent  loss  of  load-carry¬ 
ing  ability.  Heat  resistant  alloys  are  not  immune  to  at¬ 
tack,  but  the  rate  at  which  they  corrode  is  sufficiently 
slow  to  make  their  use  practical. 

Titanium  for  Oil  Field  Pump  and  Valve  Parts.  F.  W. 

lessen  and  R.  J.  Molina.  Corrosion  17,  16  (1961) 
Nov.  (10  pp.) 

Laboratory  and  field  tests  are  reported  for  titanium 
parts  for  gas  lift  valves  and  down-hole  oil  well  pumps. 
While  titanium  performed  well  in  the  laboratory  tests 
using  aerated  fluids,  and  did  well  in  field  tests  of  gas 
lift  wells,  similar  trials  in  wells  pumping  sour  crude 
showed  titanium  to  be  inferior  to  normally  used  mate¬ 
rials.  Titanium  is  suitable  for  use  in  gas  lift  valves  and 
could  be  competitive  to  presently  used  materials  at  a 
lower  price.  Titanium  is  not  suitable  for  use  in  oil  well 
pumps,  but  might  perform  better  if  hardened.  It  is  also 


at  a  competitive  disadvantage  to  commonly  used  ma¬ 
terials  costwise. 

Plastics 

Chlorinated  Polyether  Coatings  Produced  by  Water  Sus¬ 
pension  System.  O.  J.  Britton,  W.  A.  Carlson,  and  J.  R. 
Little.  Corrosion  17,  32  (1961)  Nov.  (3  pp.) 
Laboratory  and  field  test  data  are  described  showing 
the  probable  use  of  chlorinated  polyether  coatings 
produced  by  a  water  suspension  system.  Steps  are  out¬ 
lined  for  the  proper  application  of  the  coating  system. 
The  coating  can  be  used  on  mild  steel,  stainless,  Hast- 
elloys,  copper,  brass,  and  bronze.  Tabular  data  show 
a  partial  list  of  materials  to  which  chlorinated  polyether 
is  resistant  to  220°F  and  give  results  of  laboratory 
corrosion  tests  on  this  polyether  coating  applied  to 
mild  steel. 

A  Method  of  Forming  a  Pipe  Covering.  T.  Kennedy,  Jr. 
U.S.  3,005,742  (1961)  Oct.  24. 

A  method  of  protecting  a  conduit  is  claimed  in  which 
the  usual  thick  bituminous  coating  is  mechanically 
wrapped  with  an  endless  strip  of  known  plastic.  The 
overlapped  helical  seam  of  the  wrapping  is  sealed  by 
applying  an  appropriate  solvent  while  wrapping. 

PVC  Conduit  Halts  Salt  Attack— Slashes  Downtime, 
Repair  Costs.  J.  L.  Macfarlane.  Chem.  Processing  24, 
58  (1961)  Nov.  (2  pp.) 

Corrosion  was  gradually  gnawing  away  at  existing  metal 
conduit  and  fittings  in  and  around  the  ammonium  sur- 
fate  plant  of  the  Best  Fertilizers  Co.,  Lathrop,  Cali¬ 
fornia.  Because  of  their  desiccant  properties,  salt  crys¬ 
tals  collected  everywhere.  Presence  of  steam  in  the  air 
added  more  moisture  and  made  the  corrosion  sit¬ 
uation  worse.  The  company  initiated  a  program  of  re¬ 
placing  the  metal  conduit  and  fittings  with  units  made 
of  moderately  priced,  rigid  polyvinyl  chloride.  The 
decision  was  based  to  a  large  extent  upon  the  excellent 
performance  that  PVC  pipe  had  given  in  other  areas  of 
the  plant  where  moist  SO^  was  present  in  the  atmos¬ 
phere.  The  rigid  conduit  and  fittings  have  whipped  the 
corrosion  and  maintenance  problems  caused  by  the 
caustic  atmosphere. 

12.  ANALYTICAL  METHODS 
AND  TESTS 
Analytical  Instruments 

Apparatus  for  the  Galvanic  Analysis  of  Hydrogen.  H.  J. 

Frey  and  R.  C.  Voter  (assigned  to  E.  I.  duPont  de 
Nemours  and  Co.)  U.  S.  3,003,932  (1961)  Oct.  10. 
A  method  for  measuring  hydrogen  concentration  in 
hydrocarbon  gas  streams  is  claimed,  useful  for  amounts 
of  1  to  1000  ppm  of  hydrogen.  The  gas  is  passed 
through  a  chamber  containing  a  platinum  sheet  anode 
coated  with  colloidal  platinum,  electrically  a  part  of  a 
system  containing  an  electrolyte,  a  mercury  cathode 
and  an  external  current  measuring  circuit,  calibrated 
by  known  amounts  of  hydrogen  gases. 

Differential  Thermometric  Titrations  and  Determination  of 
Heats  of  Reaction.  B.  C.  Tyson,  Jr.,  W.  H.  McCurdy, 
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Jr.,  and  C.  E.  Bricker.  Anal.  Chem.  33,  1640  (1961) 
Nov.  (6  pp.) 

An  apparatus  utilizing  thermistors  for  conducting  ther¬ 
mometric  titrations,  which  measures  the  difference  in 
temperature  between  the  reaction  vessel  and  a  blank 
solution  is  described.  To  eliminate  a  high  imperdance 
recorder  and  simultaneously  to  realize  the  sensitivity 
of  high  resistance  thermistors,  four  100,000-ohm  therm¬ 
istors  are  connected  in  parallel  for  each  of  the  de¬ 
tectors  in  the  differential  circuit.  The  response  of  the 
electrical  circuit  is  analyzed  mathematically  in  order 
to  achieve  a  linear  response  of  the  circuit  to  differences 
in  temperature  between  the  2  sensing  elements.  Be¬ 
cause  of  its  linear  response,  electrical  power  can  be 
used  as  a  standard  for  calibrating  the  apparatus,  so  that 
heats  of  reactions  can  be  measured  rapidly  and  simply. 

Fiber  Optics  Grows  Up.  C.  J.  Lynch.  Prod.  Eng.  32,  66 
(1961)  Oct.  30  (6  pp.) 

Image  pipes  or  fiberscopes  are  more  than  a  mere  demon¬ 
stration  of  light  transmission.  That  they  can  be  made  at 
all  is  surprising;  that  they  are  available  in  limited 
quantities  as  off-the-shelf  hardware  is  an  achievement 
rivalling  the  development  of  the  mass  produced  transis¬ 
tor  and  the  two  dollar  wrist-watch.  The  usefulness  of 
fiber  optics  is  more  than  simply  the  ability  to  transfer 
an  image  from  one  surface  to  another — more  even 
than  bending  an  image  through  a  complex  path  of 
curves  and  kinks.  Tapered  bundles  will  magnify  or 
reduce  an  image.  Scrambled  bundles  take  an  image 
apart  and  put  it  back  together  for  coding  and  decoding. 
Image  dissectors  and  shape  transducers  transform  an 
image  of  one  shape  into  an  image  of  another,  more 
useful  shape. 

An  X-Ray  Diffractometer  Cryostat  Providing  Tempera¬ 
ture  Control  in  the  Range  of  4  to  300°K.  F.  A.  Mauer 
and  L.  H.  Bolz.  U.  S.  Bur.  Stds.  J.  Research  65C, 
225  (1961)  Oct.-Dec.  (5  pp.) 

The  diffractometer  cryostat  described  earlier  has  been 
modified  to  provide  a  means  of  controlling  temperature 
and  for  confining  the  vapor  in  equilibrium  with  volatile 
substances.  Materials  with  vapor  pressures  as  great  as 
I  atm  can  be  handled  without  loss  of  insulating  vacuum, 
and  temperatures  can  be  controlled  with  an  accuracy 
of  ±  0.1  "K  in  the  range  of  4  to  20°K  decreasing  to 
±  1.0°K  at  300°K.  Data  on  the  lattice  constant  and 
thermal  expansion  of  neon  are  given  to  demonstrate 
the  suitability  of  the  apparatus  for  maintaining  a  de¬ 
sired  temperature  while  working  with  a  volatile 
material. 

Analysis  of  Raney  Nickel  Catalyst.  S.  D.  Paul  and  M.  S. 
Krishnan.  J.  Sci.  Ind.  Research  (India)  20D,  393 
(1961)  Sept.  (3  pp.) 

A  simple  and  efficient  method  is  described  for  the 
volumetric  estimation  of  aluminum  and  nickel  in  Raney 
nickel  catalyst  and  its  alloy.  The  method  makes  use 
of  the  greater  stability  of  aluminum  triethanolamine 
and  nickel  cyanide  complexes  as  compared  to  that  of 
the  corresponding  complexes  with  ethylenediamine 


tetracetic  acid.  The  method  can  also  be  employed  for 
the  estimation  of  aluminum  and  nickel  when  present 
alone. 

Gas  Analysis  by  Thermal  Conductivity.  J.  L.  McFadden. 
Instruments  and  Control  Systems,  34,  2055  ( 1961 )  Nov. 
(3  pp.) 

Use  of  thermal  conductivity  is  accurate,  simple,  and 
fast.  Many  gases  possess  thermal  conductivities  of  suf¬ 
ficient  differences  of  magnitude  to  produce  a  measurable 
difference  in  thermal  conductivity  for  a  small  change  in 
the  composition  (%  volume)  of  a  mixture  of  these  gases. 
This  is  the  principle  of  thermal-conductivity  gas  an¬ 
alysis,  which  has  been  known  for  more  than  a  century 
to  physicists  and  analytical  chemists.  Most  2  com¬ 
ponent  and  multi-component  mixtures  will  show  a 
change  in  thermal  conductivity  sulficiently  linear  with 
changes  in  composition  to  enable  calibration  of  indica¬ 
tor  scales. 

Chromatography 

A  Flame  Ionization  Detector— A  Theoretical  Approach. 

R.  A.  Dewar.  J.  Chromatography  6,  312  (1961)  Oct. 

(12  pp.) 

An  attempt  is  made  to  provide  at  least  partial  explana¬ 
tions  of  some  of  the  various  electrical  and  chemical 
phenomena  by  specific  mechanisms.  The  detector  is,  in 
general,  sensitive  to  organic  gases  and  vapors.  It  can 
now  be  regarded  as  fairly  certain  that  the  response 
to  organics  is  specifically  associated  with  the  carbon 
atoms.  Although  the  process  of  ion  formation  is  chem¬ 
ically  very  inefficient  (perhaps  1  in  105)  the  ion  col¬ 
lection  efficiency  can  apparently  be  100%  efficient  and 
the  ion  currents  obtainable  are  more  than  adequate  for 
most  practical  purposes  of  detection. 

Mass  Spectrometer 

The  Mass  Spectrometric  Hydrocarbon  Type  Analysis  of 
Mineral  Oil  Products.  III.  G.  Franke.  Erdol  u.  Kohle  14, 
816  (1961)  Oct.  (5  pp.) 

A  method  is  described  for  the  determination  of  the 
hydrocarbon  types  present  in  gasoline.  The  following 
types  can  be  separated:  n-paraffin,  /-paraffins,  cyclo¬ 
paraffins,  discycloparaffins,  monoolefins,  and  aromatic 
hydrocarbons.  The  aromatic  compounds  can  be  sep¬ 
arated  according  to  the  number  of  C-atoms.  For  get¬ 
ting  a  more  detailed  knowledge  of  the  composition  of 
a  gasoline,  it  is  advisable  to  make  a  pre-separation. 
The  gasoline  is  distilled  into  10  to  12  fractions.  The 
analysis  of  these  fractions  gives  the  hydrocarbon  type 
distribution  over  the  total  boiling  range.  The  combina¬ 
tion  of  the  mass  spectrometric  methods  and  with  gas 
chromatography  provides  a  very  detailed  picture  of  the 
composition  of  a  gasoline. 

Spectrophotometry 

Instrumentation  for  Olefin  Analysis  at  Ambient  Concen¬ 
trations.  S.  W.  Nicksic  and  R.  E.  Rostenbach.  J.  Air 
Pollution  and  Control  Assoc.  II,  All  (1961)  Sept. 
(4  pp.) 

An  extraction-spectrophotometric  procedure  which 
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measures  C4  and  higher  molecular  weight  olefins  at 
concentrations  which  exist  in  automobile  exhaust  has 
been  described.  However,  this  method  was  not  intended 
for  the  measurement  of  very  low  olefin  concentrations. 
A  sensitive  color  test  which  works  well  at  low  levels  has 
been  developed  but  olefins  C4  and  higher  respond  differ¬ 
ently  according  to  molecular  weight  and  structure.  Gas 
chromatography  and  mass  spectrometry  preceded  by  a 
concentration  step  are  useful  in  separating  and  identify¬ 
ing  the  components  of  hydrocarbon  mixtures  including 
olefins.  This  paper  describes  a  bromination  and  coulo- 
metric  system  and  the  instruments  developed  to  measure 
olefins  in  automobile  exhaust  and  in  the  atmosphere. 

*  13.  BASIC  SCIENCE 

Absorption 

Absorption  Cooling  Cycle.  S.  A.  Weil  (assigned  to  Insti¬ 
tute  of  Gas  Technology)  U.S.  3,009,327  (1961) 
Nov.  21. 

An  improved  absorption  cooling  process  is  claimed  in 
which  water  vapor  is  generated  from  a  salt  solution  in 
which  the  salt  is  capable  of  existing  in  two  valency 
states.  The  water  vapor  is  condensed,  then  evaporated 
to  give  cooling,  and  the  vapor  reabsorbed  into  the  salt 
solution.  If  in  the  generator  the  solution  is  in  the  higher 
oxidation  state,  it  usually  has  the  lower  vapor  pressure. 
The  concentrated  solution  when  reduced  (by  passing 
the  feed  gas  through),  then  it  passed  to  the  absorber 
where  it  absorbs  the  vapor.  The  diluted  absorber  solu¬ 
tion  is  then  oxidized,  for  example,  at  the  anode  of  a 
fuel  cell,  and  then  returned  to  the  generator  for  re¬ 
cycling.  By  reduction,  the  activity  coefficient  is  reduced, 
and  the  coefficient  of  performance  of  the  cycle  is  raised. 

Catalysis 

Catalysis.  V.  Haensel.  Chem.  Eng.  68,  105  (1961) 
Nov.  27  (8  pp.) 

This  is  a  progress  report  on  both  fundamental  and 
applied  aspects  of  catalysis.  The  emphasis  is  on  the 
petroleum  industry,  where  improved  catalytic  tech¬ 
niques  have  yielded  higher-quality  gasolines  and  more 
valuable  byproducts.  In  recent  years,  the  field  of 
catalysis  has  seen  considerable  progress  on  2  fronts. 
First,  new  catalytic  methods  have  been  introduced  to 
effect  highly  selective  reactions  on  a  commercial  scale. 
Second,  the  development  of  a  number  of  new  tools  for 
studying  catalytic  phenomena  has  greatly  increased  the 
basic  understanding  of  catalysis. 

Ceramics 

General  Properties  and  Uses  of  Borides,  Carbides, 
Nitrides,  and  Silicides.  E.  E.  Childs.  Ind.  Heating  28, 
2263  (1961)  Nov.  (3  pp.) 

Present  day  applications  for  many  of  the  borides,  car¬ 
bides,  nitrides,  and  silicides  are  ever  increasing  because 
of  their  unique  properties.  In  general,  they  have  similar 
physical  properties — a  high  melting  temperature,  high 
hardness,  brittleness,  electrical  conductivity,  high 


strength  at  room  and  elevated  temperatures,  fair-to-good 
chemical  stability,  and  fair  oxidation  resistance.  Because 
of  their  increasing  importance  for  present  and  future 
applications,  a  paper  presented  during  the  63rd  Annual 
Meeting  of  the  American  Ceramic  Society  in  Toronto 
in  April,  1961,  is  a  significant  contribution.  It  reviews 
the  history,  synthesis,  fabrication,  properties,  and  uses 
of  these  refractory  materials  and  includes  a  bibliography 
consisting  of  15  books,  7  Government  reports,  and  53 
papers. 

Diffusion 

Calculations  of  the  Coefficient  of  Viscosity  and  the  Co¬ 
efficients  of  Diffusion  for  Dissociating  Hydrogen.  D.  G. 

Clifton.  J.  Chem.  Phys.  35,  1417  (1961)  Oct.  (4  pp.) 
The  kinetic  theory  of  dilute  monatomic  gases  and  mix¬ 
tures  has  been  used  to  calculate  some  transport  proper¬ 
ties  of  dissociated  hydrogen.  The  H- — H2  and  H — H2 
interactions  have  been  assumed  to  obey  the  modified 
Buckingham  potential  (exp-6)  and  the  Lennard-Jones 
(12-6)  potential,  respectively,  and  the  two  H — H  inter¬ 
action  potentials  (>Il»  and  have  been  treated  by 
the  method  of  Hirschfelder  and  Eliason  to  obtain  a 
weighted  average  rigid-sphere  collision  diameter.  The 
coefficient  of  diffusion  in  a  binary  mixture  of  the 
H — H2  system,  and  the  coefficients  of  self  diffusion 
for  H  atoms  and  H2  molecules  have  been  computed 
for  temperatures  from  1500°  to  500()°K  and  pressures 
of  0.1,  0.5,  1,  2,  10,  50,  and  100  atm. 

Distillation 

Theoretical  Evaluation  of  the  Frequency  Response  of  a 
Distillation  Column  to  a  Change  in  Reflux  Flow  Rate. 

W.  D.  Armstrong  and  R.  M.  Wood.  Trans.  Instn. 
Chem.  Engrs.  39,  80  (1961)  6  pp.  J.  Appl.  Chem.  II, 
283  (1961)  Oct. 

The  authors  have  shown  that  the  transient  response 
of  a  distillation  column  to  a  change  in  reflux  rate  is 
close  to  an  exponential  decay.  The  settings  of  a  con¬ 
troller  on  a  distillation  column  are  strongly  influenced 
by  the  short  period  of  response,  which  is  not  easily 
estimated  by  the  previous  analysis.  An  expression  de¬ 
rived  for  the  Laplace  transforms  of  the  change  of 
composition  on  a  plate  in  the  enriching  section  con¬ 
sequent  upon  a  change  in  reflux  is  simplified  by  con¬ 
sidering  small  changes  about  a  condition  approximating 
total  reflux,  neglecting  the  condenser  hold-up,  and 
assuming  a  straight  line  equilibrium  relationship  with 
unit  slope.  The  simplified  expression  is  used  to  evaluate 
the  transfer  function  and  the  attenuation  and  phase 
shift  of  the  top  product  and  the  eleventh  plate  from 
the  top  were  calculated.  This  model  gave  a  limiting 
lag  of  Tr/2  as  the  input  signal  frequency  increased. 
Since  this  is  at  variance  with  experiment,  a  modified 
theory  was  derived  which  agreed  more  closely  with 
practice.  K.  Ridgway 

Fluid  Flow 

Deriving  Transport  Phenomena  Applications.  L.  D.  Smoot. 
Chem.  Eng.  68,  119  ( 1961 )  Nov.  (6  pp.) 

Analyses  of  transport  phenomena  involving  diffusion, 
mass  transfer,  bulk  flow,  convection,  and  chemical  re- 
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actions  are  given  in  this  final  article  on  transport 
phenomena.  Concepts  developed  in  the  earlier  articles 
on  the  solution  of  complex  chemical  problems  are 
applied. 

Similarity  in  Chemical  Reactions.  P.  Trambouze.  Industr. 
chim.  beige  26,  151  (1961)  23  pp.  J.  Appl.  Chem. 
279  (1961)  Oct. 

A  discussion  of  different  chemical  reactions  and  their 
equilibrium  constants.  Kinetic  values  of  simple  and 
complex  reactions  are  illustrated  with  graphs.  Extra¬ 
polation  from  the  equations  is  described  with  special 
reference  to  different  types  of  reactors,  to  Bodenstein 
and  Reynolds  numbers  applied  to  turbulent  reactions 
and  to  thermal  cracking  of  hydrocarbons. 

K.  Raven 

Heat  Transfer 

Flexible  Strips  Conduct  Heat.  Client.  Enf^.  68,  86  (1961) 
Dec.  11. 

Heat  exchanger  designed  for  regenerative  cycle  reduces 
leakage,  carry-over  losses,  and  fouling,  by  moving 
heat-conducting  belts  into  and  out  of  heat  exchange 
zones.  Called  a  continuous  strip  regenerative  heat  ex¬ 
changer,  the  device  employs  a  series  of  metal  discs 
or  belts  to  carry  the  heat  from  the  hot  to  the  cool 
fluid.  The  unit  is  particularly  effective  for  low- 
temperature  processes. 

Heat  Transfer  in  an  Infinite  Tube  Supporting  Surface 
Combustion.  D.  Gidaspow  and  R.  T.  Ellington.  Paper 
61-SA-59.  ASME  Fuels  Div.  Los  Angeles,  Calif.  June 
11-15  (1961). 

A  set  of  equations  for  one-dimensional  change  is 
solved  for  a  constant  pressure  process  to  describe  sur¬ 
face  combustion  in  an  infinite  tube.  The  reaction  rate 
constant  is  approximated  by  a  step  function  of  surface 
temperature.  Experimental  results  are  presented  to 
show  the  validity  of  the  assumption.  Experimental  re¬ 
action  rate  data  for  isothermal  surface  combustion  of 
hydrogen  in  air  in  turbulent  flow  were  obtained  for  a 
platinum-coated  vitreous  alumina  tube  between  200 
and  1600°F.  The  rate  of  reaction  was  found  as  a  func¬ 
tion  of  hydrogen  concentration  and  surface  tempera¬ 
ture.  Heat  transfer  coefficients  with  surface  combustion 
were  compared  with  measured  coefficients  for  pure  air 
and  agreed  closely  for  the  case  considered. 

Heat  Transfer  to  Two-Phase  Gas-Liquid  Systems.  I.  Steam- 
Water  Mixtures  in  the  Liquid-Dispersed  Region  in  an 
Annulus.  J.  A.  R.  Bennett,  J.  G.  Collier,  H.  R.  C. 
Pratt,  and  J.  D.  Thornton.  Trans.  Instn.  Chem. 
Engrs.  39,  113  (1961)  14  pp.  J.  Appl.  Chem.  II,  281 
(1961)  Oct. 

Heat-transfer  rates  and  pressure  drop  were  measured 
for  upward  vertical  flow  of  steam-water  mixtures  in  a 
0.552  in.  diameter  glass  tube  containing  a  0.375  in. 
diameter  steel  tube  and  in  a  0.866  in.  diameter  glass 
tube  containing  a  0.623  in.  diameter  steel  tube,  the 
test  section  being  29  in.  long.  The  central  tube  was 
electrically  heated.  The  flow  rates  studied  were  in  the 
region  of  lO'lb/ft-h.  The  heat  fluxes  being  30,0(X)  to 


158,000  Btu/ft-h.  Three  regions  were  distinguished, 
depending  on  the  steam  quality,  which  was  controlled 
by  water  injection  at  the  base  of  the  test  section.  Below 
15%  dryness,  nucleate  boiling  occurs.  Between  15  and 
65%  dryness  a  forced  convective  mechanism  operates, 
and  above  65%  dryness  the  tube  temperature  increases 
and  the  heat  transfer  falls  off  and  approaches  the 
value  of  the  dry  steam  coefficient.  K.  Ridgway 

A  2,000'’C  Slit-Aperture  Blackbody  Source.  F.  S.  Sim¬ 
mons,  A.  G.  DeBell,  and  Q.  S.  Anderson.  Rev.  Sci. 
Instruments,  32,  1265  (1961)  Nov.  (2  pp.) 
Quantitative  emission  spectroscopy  and  radiometry  of 
flames  and  other  high  temperature  radiators  require 
that  the  spectroscopic  or  radiometric  sources  be  cali¬ 
brated  using  a  source  of  known  intensity  distribution. 
The  ideal  source  for  such  purposes  would  be  one  pro¬ 
ducing  blackbody  radiation  at  temperatures  spanning 
that  of  the  unknown  radiator.  The  high  temperature 
element  of  the  presently  described  source  is  a  graphite 
tube,  with  a  small  slit  is  one  wall,  heated  directly  with 
an  alternating  current.  The  upper  end  is  rigidly  sup¬ 
ported,  and  the  electrical  connection  is  provided  by 
means  of  a  standard  compression  tube  fitting  modified 
by  enlarging  its  bore. 

Unsteady  Laminar  Flow  in  a  Duct  with  Unsteady  Heat 
Addition.  M.  Perlmutter  and  R.  Siegel.  Trans.  ASME  J. 
Heat  Transfer  83C,  432  (1961)  Nov.  (9  pp.) 

An  analysis  is  made  of  transient  heat  transfer  with  tran¬ 
sient  laminar  flow  between  heated  (or  cooled)  parallel 
plates.  The  transient  processes  are  caused  by  simultane¬ 
ously  changing  the  fluid  pumping  pressure  and  either 
the  wall  temperature  or  the  wall  heat  flux.  The  solution 
is  obtained  for  both  the  thermal  entrance  and  fully  de¬ 
veloped  heat  transfer  regions.  The  slug-flow  simplifica¬ 
tion  is  made;  that  is  the  velocity  at  any  instant  of  time 
is  taken  as  uniform  throughout  the  channel.  The  fluid 
temperature  distribution,  however,  depends  on  both  the 
axial  coordinate  and  the  position  within  the  channel 
cross-section.  A  few  numerical  examples  are  carried  out 
which  give  some  insight  into  various  transient  processes 
such  as  those  occurring  during  a  nuclear-reactor  shut¬ 
down. 

Kinetics 

Combustion  of  Carbon  in  an  Air  Stream.  J.  A.  Moore  and 
M.  Zlotnick.  ARS  J.  31,  1388  (1961)  Oct.  (10  pp.) 

An  investigation  was  made  to  determine  the  combustion 
rate  of  carbon  operating  at  a  surface  temperature  be¬ 
tween  1,000°  and  3,000°K  in  a  stream  of  air.  Relatively 
general  forms  of  the  surface  reaction  rate  equations 
were  used  in  the  analysis,  with  the  boundary  layer  equa¬ 
tions  simplified  by  letting  Lei  =  Pr  =  1,  so  that  the 
effect  of  chemical  kinetics  could  be  elucidated.  The  re¬ 
sults  of  the  analysis  can  be  used  to  make  rapid  esti¬ 
mates  of  mass  loss  rate  for  a  wide  range  of  free  stream 
conditions.  The  accuracy  of  these  estimates  is  limited  by 
the  accuracy  of  the  reaction  rate  parameters  used  rather 
than  by  the  approximations  used  in  the  boundary  layer 
equations,  except  when  the  combustion  rate  is  con¬ 
trolled  solely  by  diffusion  and  convection. 
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Living  Organisms 

Living  Organisms  Generate  Electric  Power.  Control  Eng. 
8,  24  (1961)  Dec. 

A  radical  new  source  of  electric  power  has  been  demon¬ 
strated — as  bacteria  consume  natural  minerals  and 
organic  matter,  they  produce  an  electric  potential  be¬ 
tween  poles  of  a  battery.  The  device,  built  by  Magna 
Products,  generates  sufficient  power  to  operate  radio 
beacons,  signal  lights,  or  other  apparatus  at  sea. 
The  device  has  run  for  more  than  a  year. 

Mass  Transfer 

Heat  or  Mass  Transfer  Between  Particles  and  Fluid  in 
a  Fluidized  Bed.  E.  Ruckenstein  and  I.  Teoreanu.  Rev. 
Chim.  Bucharest.  5,259  (1960)  14  pp.  J.  Appl.  Chem. 
77,  281  (1961)  Oct. 

The  mechanism  by  which  the  heat  or  mass  transfer 
takes  place  is  studied.  Equations,  which  can  be  used 
for  design  computations,  are  given  for  homogeneous 
and  nonhomogeneous  fluidization. 

E.  M.  Mayes 

Molecular  Computer 

Startling  Computer  Midget.  Control  Eng.  8,  22  (1961) 
Dec. 

Te.xas  Instruments  demonstrates  the  first  general  pur¬ 
pose  digital  computer  made  with  molecular  electronic 
components.  The  tiny  machine  weighs  only  ten  ounces 
and  is  a  shade  bigger  than  a  pack  of  cigarettes.  This 
machine  performs  exactly  as  the  larger  digital  com¬ 
puter,  only  the  larger  machine  weighs  480  ounces,  has 
a  volume  of  1,0{X)  cu  in.  and  is  composed  of  8500 
parts.  By  contrast  the  molecular  computer  weighs 
only  10  oz  and  is  made  of  587  functional  blocks. 

Molecular  Structure 

Molecular  Structure  of  Propylene.  D.  R.  Lide,  Jr.  and 
D.  Christensen.  J.  Chem.  Phys.  35,  1374  (1961)  Oct. 
(5  pp.) 

The  microwave  spectra  of  seven  isotopic  species  of 
propylene  have  been  studied  in  order  to  obtain  an 
accurate  molecular  structure.  The  complete  r,  (sub¬ 
stitution)  structure  has  been  calculated.  The  more 
important  parameters  are:  r(C=C)  =  1.336  ±  0.004A, 
r(C  -C)=  1.501  ±  0.004A,  >  CCC  =  124.3‘’±  0.3°. 
The  structure  is  compared  with  those  of  related 
molecules.  It  is  concluded  that  no  difference  can  be 
detected  in  the  double-bond  lengths  in  ethylene,  propyl¬ 
ene,  and  the  vinyl  halides.  The  CC  single-bond  length 
in  propylene  is  indistinguishable  from  that  in  acetal¬ 
dehyde. 

Ozone 

Ozone's  Major  Producer  Pursues  New  Uses.  Chem.  Eng. 
68.  80  (1961)  Dec.  11  (2  pp.) 

Emery  Industries’  greatly  increased  capacity  exceeds 
present  need  for  oleic  acid  oxidation  process.  The  aim 
is  to  provide  low-cost  ozone  to  accelerate  new-product 
development.  The  new  plant  incorporates  processing 


improvements  based  on  extensive  experience  in  large 
scale  ozone  output,  as  well  as  esterification  and  sup¬ 
porting  facilities,  including  an  air  liquefaction  plant 
for  production  of  oxygen.  Primary  use  of  the  addi¬ 
tional  ozone  will  be  to  increase  the  production  of 
azelaic  and  pelargonic  acids  from  oleic  acid.  The 
former  are  largely  used  as  plasticizers  for  vinyl  plas¬ 
tics,  synthetic  lubricants  for  jet  engines,  stabilizers, 
and  flotation  agents. 

Photolysis 

The  Reaction*  of  Hydroxyl  Radicals  with  Hydrocarbons 
in  Aqueous  Solution.  T.  Berces  and  A.  F.  Trotman- 
Dickenson.  J.  Chem.  Soc.  4281  (1961)  Oct.  (4  pp.) 
The  relative  reactivities  of  methane,  ethane,  propane, 
n-butane  and  cyclopropane  with  hydroxyl  radicals  pro¬ 
duced  by  the  photolysis  of  hydrogen  peroxide  and 
nitric  acid  have  been  determined  by  a  method  which 
depends  on  the  study  of  the  rate  of  consumption  of 
two  hydrocarbons.  Incidentally  the  solubilities  of  the 
hydrocarbons  in  aqueous  media  have  also  been  deter¬ 
mined.  Hydroxyl  radicals  in  solution  at  17.5°  react  in 
the  same  way  as  chlorine  atoms  in  the  gas  phase  at  25°. 

Phase  Equilibria 

Interfacial  Tension  of  the  Methane-Normal  Pentane 
System.  G.  L.  Stegemeier  and  E.  W.  Hough.  Producer's 
Monthly  25,  6  (1961)  Nov.  (3  pp.) 

Interfacial  tension  divided  by  the  difference  in  density 
between  the  liquid  and  the  vapor  phases  was  deter¬ 
mined  experimentally  on  several  isotherms  in  the 
pressure  region  below  the  critical  point  for  the  binary 
system  methane-n-pentane.  The  density  difference  of 
Sage  and  Lacey  was  used  to  calculate  the  interfacial 
tension.  Both  interfacial  tension  and  interfacial  tension 
divided  by  density  difference  were  found  to  approach 
zero  at  the  critical  points.  Interfacial  tensions  of  less 
than  one  dyne/cm  were  encountered  for  pressure 
decrements  as  much  as  450  psi  below  the  critical 
pressure. 

Plastics 

Porosity  Opens  Way  to  New  Uses  for  Pasties.  Chem. 
Eng.  68,  72  (1961)  Dec.  11  (3  pp.) 

Plastics  that  breathe  and  either  hold  or  pass  liquids 
are  extending  polymers’  usage  in  areas  as  diverse  as 
raincoats  and  self-oiling  bearings.  Porous  plastic,  a 
new  physical  form  of  thermoplastic  polymers,  prom¬ 
ises  a  large  new  outlet  for  resins.  The  pores  arc  being 
exploited  both  as  voids  and  as  reservoirs  for  liquids. 
Empty,  pores  in  plastic  film  are  useful  because  they 
impart  “breathing”  qualities  and  filtering  properties. 
Filled,  they  act  as  liquid  containers  in  products  such  as 
carbon  paper,  ink  rolls,  and  oil  saturated  bearings. 

Process  Control 

Chromatograph  is  Designed  for  Process  Control.  Chem. 
Eng.  68,  96  (1961)  Dec.  11  (2  pp.) 

Up  to  six  components  can  be  monitored  and  recorded. 
Precise  sampler  and  unique  separation  column  pro- 
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mote  speed  and  accuracy  in  this  onstream  analyzer. 
Automatic  process  control — the  ultimate  goal  of  many 
chemical  producers — is  no  better  than  the  instruments 
that  monitor  processing  operations.  The  gas  or  liquid 
chromatograph  has  increasingly  been  the  tool  selected 
to  analyze  a  stream  and  report  process  variations  to 
control  instruments.  Initially  devised  as  a  method  for 
speeding  routine  analyses  in  control  and  research  lab¬ 
oratories,  the  chromatograph  has  grown  rapidly  until 
today  about  one-fourth  of  all  such  instruments  sold 
are  slated  for  some  phase  of  automatic  control. 

Process  Design 

Meatless  Reactivation  of  Desiccant  Dryers.  E.  M.  Feeley 
and  E.  J.  Kunnas.  Instruments  and  Control  Systems  34, 
1855  (1961)  Oct.  (3  pp.) 

Moisture  can  be  removed  from  a  desiccant-type  dryer 
by  air  drying  the  desiccant,  rather  than  heating  the 
desiccant.  Dryness  below  any  known  means  of  measure¬ 
ment  can  be  achieved. 

Production  Techniques 

Electron-Beam  Melting.  M.  Schussler.  Prod.  Eng.  32, 
78  (1961)  Dec.  11  (3  pp.) 

Electron  beam  melting  competes  successfully  with 
vacuum-arc  or  sintered  powder  to  produce  low-gas 
content,  high  purity  alloys  with  exceptional  strength 
at  high  temperatures.  Increasing  need  for  materials 
with  high  strength  at  elevated  temperatures  is  directing 
attention  to  the  “refractory”  metals— tungsten,  molyb¬ 
denum,  tantalum,  and  columbium.  All  of  these  metals 
combine  readily  with  oxygen  at  welding  or  melting 
temperatures.  Heating  for  welding,  alloying,  or  billet 
casting  requires  effective  protection  from  oxidation. 
Limited  production  has  been  effected  through  powder 
metallurgy  or  vacuum  melting — but  only  on  a  limited, 
laboratory  scale.  Consistent  ductility  needed  for  cold 
working,  freedom  from  porosity,  and  weldability  are 
all  strongly  influenced  by  mere  traces  of  impurities — 
and  the  metals  soak  up  impurities  at  melting  tempera¬ 
tures.  Electron-beam  melting  on  a  production  scale. 
(350  lb  ingots,  up  to  6  in.  dia)  has  solved  the  problem. 

Rate  Constants 

The  First  Acid  Dissociation  Constant  of  Hydrogen  Sul¬ 
phide  at  High  Pressures.  A.  J.  Ellis  and  D.  W.  Ander¬ 
son.  J.  Chem.  Soc.  4678  (1961)  Oct.  (3  pp.) 

Previous  papers  showed  the  large  effect  of  pressure  on 
the  ionization  of  weak  acids  of  the  hydrated  gas  type 
such  as  “carbonic  acid”  and  “sulfurous  acid”  compared 
with  simple  weak  acids  such  as  acetic  and  phosphoric 
acid.  The  work  on  carbon  dioxide  was  part  of  a  pro¬ 
gram  on  the  chemistry  of  mineral  deposition  under 
high  pressures  and  high  temperatures.  Results  are  now 
given  from  conductance  measurements  at  250°C  of 
the  effect  of  pressure  on  the  ionization  of  hydrogen 
sulfide,  also  a  dissolved  gas  weak  acid  and  important 
in  natural  mineral-forming  processes. 

Rates,  Relative  Rates,  and  Product  Distributions  for  the 
Non-Catalytic  Chlorination  of  Benzene,  Toluene,  and 


t-Butylbenzene  in  Certain  Non-aqueous  Non-hydroxylic 
Solvents.  The  Influence  of  Solvent  on  the  Reaction  and 
the  Baker-Nathan  Effect.  L.  M.  Stock  and  A.  Himoe. 

J.  Am.  Chem.  Soc.  83,  4605  (1961)  Nov.  20  (5  pp.) 
Certain  results  for  the  absolute  rates  of  reaction,  com¬ 
petitive  measurements  of  relative  rates,  and  product 
distributions  for  the  chlorination  of  aromatics  in 
nitromethane,  nitrobenzene,  acetonitrile,  acetic  an¬ 
hydride,  and  chlorobenzene  are  presented.  The  abso¬ 
lute  rate  of  chlorination  of  toluene  in  nitromethane  was 
approximately  10*  greater  than  the  rate  in  chloro¬ 
benzene.  Product  distributions  were  observed  to  be 
dependent  on  the  reaction  solvent.  Selectivity  of  the 
reagent  chlorine  was  found  to  be  appreciably  modified 
by  the  solvent. 

Relative  Rates  of  Addition  of  Hydrogen  Atoms  to 
Olefines.  K.  R.  Jennings  and  R.  J.  Cvetanovic.  J.  Chem. 
Phys.  35,  1233  (1961)  Oct.  (8  pp.) 

Hydrogen  atoms  were  produced  by  the  mercury-photo¬ 
sensitized  decomposition  of  n-butane  at  435  ±  5  mm 
pressure  and  at  23.5  1°C.  By  introducing  known 

amounts  of  olefin,  the  rate  of  addition  of  hydrogen 
atoms  to  the  olefin  could  be  measured  relative  to  the 
rate  of  abstraction  from  the  n-butane  by  observing 
the  fall  in  the  rate  of  production  of  hydrogen.  In  this 
way,  relative  rates  of  addition  to  eight  olefins  were 
obtained,  and  the  logarithms  of  the  relative  rate  con¬ 
stants  were  found  to  correlate  reasonably  well  with 
the  atom  localization  energies  of  the  olefins,  but  not 
with  their  maximum  free  valence. 

Reactor  Vessels 

Calcium  Reactor  Vessels  for  Argon  Purification.  A 

Knight.  Chem.  &  Process  Ind.  42,  494  (1961)  Nov. 
(4  pp.) 

After  several  years  service  in  argon  purification  plants, 
calcium  reactor  vessels  fabricated  in  stainless  steels 
were  found  to  suffer  from  embrittlement  of  the  inside 
surfaces  which  had  been  in  contact  with  the  calcium. 
Experiments  are  described  which  were  carried  out  to 
overcome  this  problem.  It  appeared,  as  a  result,  that 
completely  satisfactory  calcium  reactor  vessels  could  be 
fabricated  using  18/8/Ti  steel  welded  with  18/8/Nb 
steel;  this  could  be  lined  with  mild  steel  to  obtain  im¬ 
munity  from  embrittlement  by  the  heated  calcium. 
Calcium  in  the  argon  purification  vessels  is  maintained 
at  a  temperature  of  680°C  and  at  this  temperature  the 
oxygen  and  nitrogen  impurities  combined  with  the 
calcium  and  were  removed  from  the  argon. 

Pressure  Vessel  Design  in  Sweden.  E.  Jonnerby.  Chem. 
<6  Process  Eng.  42,  479  (1961)  Nov.  (3  pp.) 

Sweden  has  long  been  renowned  for  the  high  quality 
steels  it  produces.  As  a  result,  a  substantial  plant  fab¬ 
ricating  industry  has  been  established  to  serve  the 
growing  chemical  and  nuclear  industries.  Pressure 
vessel  codes  are  discussed  and  compared  with  their 
British  equivalents.  Due  to  Swedish  designers  working 
on  the  yield  strength  rather  than  the  tensile  strength, 
different  safety  factors  and  design  pressures  are  used. 
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Shock  Tube  Reactions 

Limitations  of  the  Reflected  Shock  Technique  for  Study¬ 
ing  Fast  Chemical  Reactions.  R.  A.  Strehlow  and  C.  T. 
Case.  J.  Chem.  Phys.  35,  1506  (1961)  Oct.  (2  pp.) 
Recent  work  has  indicated  that  even  for  the  most 
ideal  case  (i.e.  monatomic  gas)  reflected  shock  prop¬ 
erties  cannot  be  calculated  accurately  from  ideal  one- 
dimensional  equations  and  the  local  incident  shock 
velocity.  This  limitation  is  particularly  serious  if  an 
attempt  is  made  to  study  reaction  kinetics  behind  the 
reflected  shock  because  of  the  extreme  sensitivity  of 
the  reaction  rate  to  changes  in  the  temperature.  The 
problem  of  estimating  reflected  shock  temperature  de¬ 
viations  for  the  general  case  (i.e.,  for  any  tube,  dia¬ 
phragm,  or  pressure  level  cannot  be  considered  solved 
at  the  present  time).  However,  there  is  hope  that  the 
deviations  from  ideality  can  be  correlated  to  measur¬ 
able  deviations. 

Solar  Cells 

An  Explanation  of  the  Superior  Radiation  Resistance  of 
P-Type  Bose  Si  Solar  Cells.  R.  V.  Babcock.  1. 
Electrochem.  Soc.  108,  1119  (1961)  Dec.  (4  pp.) 
Recent  studies  have  shown  that  p-type  base  Si  solar 
cells  are  considerably  more  resistant  to  750  kev  elec¬ 
tron  damage  than  similar  n-type  base  cells.  The  effects 
of  the  electron  flux  on  solar  efficiency,  current  voltage 
characteristics,  and  spectral  response  are  predicted  on 
the  assumption  that  the  only  significant  damage 
mechanism  is  decrease  in  the  minority  carrier  lifetime 


in  the  base  region.  The  calculations  agree  well  with 
the  reported  electron  damage  effects,  except  that  a 
rapid  initial  loss  in  efficiency  of  about  1%  observed  in 
n-type  base  cells  is  not  reproduced. 

Sulfides 

Chemistry  of  Aliphatic  Disulfides.  II.  Cyanide  Cleavage 
of  Unsymmetrical  Disulfides.  R.  G.  Hiskey  and  F.  I. 
Carroll.  J.  Am.  Chem.  Soc.  83,  4644  (1961)  Nov.  20 
(7  pp.) 

A  cyanide  ion  cleavage  of  five  unsymmetrical  aliphatic 
disulfides  has  been  investigated.  A  quantitative  method 
for  estimation  of  cleavage  products  (alkyl  thiocyanate 
and  alkyl  mercaptide  ion)  is  also  described.  In  each 
case  the  disulfides  were  cleaved  in  the  direction  which 
afforded  the  more  stable  alkyl  mercaptide  ion  and 
corresponding  alkyl  thiocyanate  as  the  predominant 
products. 

Thermodynamics 

Irreversible  Thermodynamics.  R.  J.  Tykodi.  Chem.  Eng. 
68,  233  (1961)  Nov.  13  (5  pp.) 

A  second  approach  to  non-equilibrium  processes  was 
outlined  recently  in  a  series  of  papers  in  the  Journal  of 
Chemical  Physics.  Stationary  states  and  steady-rate 
processes  are  considered  and  concepts  are  derived  from 
the  classical  ones  of  heat,  work,  and  energy,  develop¬ 
ing  a  suitable  formalism  for  such  situations.  This  latter 
approach  is  considered  in  this  article. 
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Chemistry  &  /ndustry  (British) 
Chromatography,  Journal  of 
(Netherlands) 

Coal-Heat 

Cpal  Utilization 

Coke  and  Gas  (British) 


Combustion 

Combustion  and  Flame  (British) 
Compressed  Air 
Computers  and  Automation 
Control  Engineering 
Corrosion 

Corrosion  Technology  (British) 

Cost  Enpineering 
Cryogenics 

Datamation 
Design  News 
Drilling 

Electrochemical  Society,  Journal  of 
Electronics 

Enpineers’  Digest  (British) 

Erdol  und  Kohle  (^rman) 

Faraday  Society,  Transactions 
of  (British) 

Fuel  (British) 

Fuel  Efficiency  (British) 

Fueloil  &  Oil  Heat 

Gas 

Gas  Age 

Gas  Council  Research  Commtwications 
(British) 

Gas  Heat  and  Comfort  Cooling 

Gas  Industries 

Gas  Journal  (British) 

Gas  Service  and  Domestic  Coke 
Gas  Times  (British) 

Gas-  und  Wasserfach  (German) 

Gas  World  (British) 

Gazovaya  Promyshleimost  (Russian) 

Heating,  Piping  &  Air  Conditioning 

Independent  Petroleum  Monthly 
/ndustrial  and  Enpineering 
Chemistry 

/ndustrial  Finishing  (British) 
/ndustrial  Gas  (American) 

/ndustrial  Gas  (British) 

/ndustrial  Heating 
/ndustrial  Research 
/ndustries  du  Gaz,  Journal  des 
(French) 

/nstitute  of  Fuel,  Journal  of 
(British) 

Institute  of  Gas  Technology  Research 
Bulletins 

/nstitute  of  Petroleum,  Journal 
of  (British) 

/nstitution  of  Gas  Engineers 
Journal  (British) 

Instrumentation 

Instruments  and  Control  Systems 
/zvestiva  Ahodemii  Nauk  S.  S.  S.  R. 
Otdelenie  Ehtmicheskikh  Nauk 
(Russian) 

Ehtmiya  i  Tehhnologiya  Topliva  i 
Mosel  (Russian) 

LP-Gas 

Materials  Research  &  Standards 
Mechanical  Engineering 


Mechanical  Power  (British) 

Metals,  Journal  of 

National  Aeronautics  and  Space 
Administration  Memorandum 
National  Fire  Protection 
Association  Quarterly 
National  Gas  Bulletin  of 
Australia 

National  Petroleum  News 
Nuclear  Science  and  Engineering 
Nucleonics 

Oil  and  Gas  Journal 
Organic  Chemistry,  Journal  of 

Petro/Chem  Er^ineer 
Petroieiun  (British) 

Petroleum  Engineer,  The  (Drilling 
and  Producing) 

Petroleum  Management 
Petroleum  Refiner 
Petroleum  Technology  Journal  of 
Petroleum  Times 
Physical  Chemistry,  Journal  of 
Physics  and  Chemistry  of  Solids 
(British) 

Physics  of  Fluids  (British) 

Pipeline  Engineer 
Pipe  Line  Industry 
Pipeline  News 
Power 

Producers  Monthly 
Product  Enpineering 
Progress  (Pakistan) 

Public  Utilities  Fortnightly 

Research/ Development 
Research,  Journal  of,  A.  Physics 
and  Chemistry 

Research,  Journal  of,  B  Mathematics 
and  Mathematical  Physics 
Research,  Journal  of,  C.  Enpineering 
and  Instrumentation 
Revieyr  of  Scientific  Instruments 
Revue  Generale  du  Gaz  (Belgian) 
Rivista  dei  Combustibili  (Italian) 

Science 

Scientific  A  Industrial  Research, 
Journal  of,  A.  General  (India) 
Scientific  &  industrial  Research, 
Journal  of,  B.  Physical  Sciences 
(India) 

Scientific  Instruments,  Journal  of 
(British) 

Society  of  Petroleum  Engineers, 
Journal  of 

Stroitefstro  Truboprovodov 
(Russian) 

Svenska  Gasverhsforeningens 
Mdnadsblad  (Swedish) 

Technical  News  Bulletin 

UJS.  Bureau  of  Mines  Bulletins, 
Information  Circulars  and  Beports 
of  /nvestigations 
U.S.  Patents 

Uspekhi  KhimU  (Russian) 

World  OH 
World  Petroleum 


